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PREFACE 



When the decision to publish this new edition of the first two 
volumes of the Cambridge Ancient History was taken, it was 
apparent that it would not be possible to revise the former edition 
and that the volumes must be entirely re-written. The new 
volumes, which are about twice as long as their predecessors, are 
divided into two parts in order to key in with the numbering of 
the later volumes. This substantial increase in size is to be 
ascribed mainly to fresh knowledge which has been acquired 
during the past forty-five years as a result of more and more 
intensive efforts to discover the past. Perhaps the most notable 
advances have been made in our knowledge of the very early 
phases of man’s existence in settled communities: excavations at 
£atal Htiyiik in Anatolia have disclosed a city, dated to the 
seventh millennium b.c., which extends at least over an area of 
thirty-two acres, while smaller towns or villages of approximately 
the same date have been found in the Jordan valley at Jericho, in 
Iraq at Jarmo, in the foothills of Kurdistan, on the north Syrian coast 
at Ras Shamra, in Cyprus at Khirokitia and at Argissa in Thessaly. 
Settled communities presuppose the domestication of animals and 
the cultivation of crops, landmarks in social evolution which are 
now believed to have been reached between the tenth and the 
eighth millennia b.c. Behind these achievements lay perhaps 
more than 40,000 years of human development, if the dates 
obtained by carbon- 14 determination for the Palaeolithic Age are 
reliable. This invaluable aid to the archaeologist, which we owe to 
the American scientist Professor W. F. Libby, is still lacking in 
precision, but improvements in technique and in the interpreta- 
tion of results can hardly fail to come in time. However remote 
from the present day such dates as have been obtained by this 
method for the Palaeolithic Age may seem they are recent in 
comparison with the earliest evidence of primitive life in Cam- 
brian rocks, which are believed to be 600 million years old and 
thus to date from nearly 4,000 million years after the earth came 
into existence. 

Chronology, the subject of chapter vi in this volume, has 
always presented difficult problems to the ancient historian, and 
it must be admitted that complete agreement has not yet been 
achieved, in particular for the third millennium b.c. The adoption 
of a uniform system is, however, vital in a book of this kind which 

[xix] 
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deals with many different civilizations spread over a wide 
geographical area. In order to achieve as high a degree of con- 
sistency as possible the editors sought the assistance of three of the 
leading authorities on the chronology of the ancient world, the 
late Dr W. C. Hayes, Dr M. B. Rowton and Dr F. H. Stubbings, 
and the dates given in the tables at the end of each volume are 
the results of their deliberations. Other contributors were invited 
to express, if they so wished, their own views on the dates adopted 
in the footnotes to their chapters; the instances in which this 
invitation was accepted proved to be gratifyingly few. 

While every effort has been made to avoid incorrect renderings 
of personal names and place-names no rigid system of transcrip- 
tion has been adopted. As a rule the accepted and familiar 
spellings have been used for well-known names and for a number 
of small archaeological sites in Western Asia, since alteration 
would only cause confusion. Egyptian royal names are given, if 
possible, in the forms found in the writings of the Greek historians. 
For geographical names in Egypt the spellings in B. Porter and 
R. L. B. Moss, Topographical Bibliography , with the omission of 
the diacritical marks, have generally been used. In Western 
Asiatic names, however, the diacritical marks are normally 
included. An exception has been made for the consonants tran- 
scribed from cuneiform as h and /. These, accepting the risk of a 
somewhat old-fashioned appearance, have been rendered as 
kh and sh, so as to agree with the forms adopted in Egyptian 
proper names. When, as sometimes happens, kh occurs, it has 
usually been rendered by the plain letters hh. The forms given 
are, whenever possible, those indicated by standard works such 
as G. Le Strange, The Lands of the Eastern Caliphate (Cambridge, 
1905), F. M. Abel, Geographic de la Palestine (3rd ed. Paris, 
1 967), the Encyclopaedia of Islam and the lists of place-names 
issued by the Permanent Committee on Geographical Names of 
the Royal Geographical Society (1925-37). Turkish names are 
rendered according to the official transcription. The lengths of 
vowels are often indicated but not in common geographical names 
which are still in use. Ancient names of places in the Aegean area 
have been rendered in the Latin form; where -us and -os are 
equally possible, we have preferred -us for mainland places and 
-os for island names. Modern Greek place-names are transliter- 
ated in accordance with the usual convention. 

The publication of every chapter, in the first instance, as a 
separate fascicle made it possible to put each contribution in the 
hands of students within a few months of its completion. An 
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xxi 



important consideration in choosing this method was the know- 
ledge that many of the authors, fifty-seven in number, had 
already undertaken other tasks before agreeing to participate in 
the preparation of these volumes, and it was clear that the 
Editors could expect neither an early delivery of their scripts nor 
a regular flow of chapters in their proper sequence. Six years have 
indeed elapsed between the appearance of the first and the last 
fascicles, a far longer interval than was envisaged, and small 
revisions and additions have in some cases become necessary. We 
are grateful to the Syndics of the Cambridge University Press for 
their decision to invite contributors to make such changes in the 
texts as were necessary to bring them up to date. In two instances 
(volume i, chapters x and xvi) plans, which were not included in 
the fascicles, have been added in this edition. 

Detailed references to the sources of information given in the 
text are an innovation in these volumes, and it is hoped that the 
method adopted will commend itself to readers. The references 
are placed in footnotes. They are in code form for the sake of 
conciseness and they are related to the sections of the biblio- 
graphies which are given at the end of each part. Thus §iv, 15, 10 
means the fourth section of the bibliography for the chapter, the 
fifteenth book in the section and page 10 in the book. Instead of 
the Roman numeral preceded by § either the letter G or the letter 
A may be given, the former referring to the general section which 
precedes the numbered sections in some bibliographies and the 
latter referring to the addenda at the end of a bibliography, which 
were not included in the chapter when it appeared in fascicle form. 

Four contributors to the present volume have expressed a 
desire to record their thanks to colleagues who have given them 
assistance. Professor K. W. Butzer is indebted to Mr Charles A. 
Read and Mr David Ward for reading his script and to Dr K. S. 
Sandford for several helpful suggestions. Professor M. B. 
Rowton has discussed problems of chronology with his colleagues 
in the Oriental Institute of the University of Chicago and wishes 
to acknowledge his debt to them. Dr E. Baumgartel is grateful 
to Professor H. W. Fairman for reading her script and making 
several valuable suggestions. Professor Weinberg is particularly 
indebted to Professor J. D. Evans and the editors of the Annual 
of the British School at Athens for providing photographs and for 
allowing him to use, before they were published, the proofs of 
Part I of the Cnossus report, to Professor John L. Caskey for 
providing photographs and an advance account of his excavations 
in the Kephala cemetery on Ceos in 1963, to Mr Robert J. 
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Rodden for photographs and advance reports on the 1963 
excavations at Nea Nikomedeia, to Mr Roger Howell and Mr 
T. W. Jacobson for advance notes of Neolithic sites located in 
their surveys of Arcadia and Euboea respectively, and to Miss 
Gloria Saltz Merker for preparing the three maps in his chapter. 

The Editors wish to acknowledge with gratitude the help 
which they have received from several sources in the preparation 
of this volume for publication. Professor Anis Freyha, of the 
American University of Beirut, and Mr G.M. Meredith-Owens, 
of the British Museum, have given valuable advice on the spell- 
ing of place-names in the Arab countries and in Iran. 
Mrs L. Copeland has located many obscurely situated and 
obscurely named excavations in Palestine and the Lebanon 
mentioned in the early chapters of this History. Mr Frank Brand, 
formerly on the staff of the Cambridge University Press, has kept 
constant watch on consistency in the spelling of proper names, 
a service which, in the case of some of the first fascicles to appear, 
was rendered by Miss Margaret Munn Rankin and Mrs Guy 
Evans, both of whom were unable to continue because of other 
demands on their time. Translations into English of chapters 
written in French have been made by Mrs Elizabeth Edwards 
(chapter ix, §§ v-vm and chapter xv) and by Mr C. E. N. Childs 
(chapters xvn, § 11 and xxi, §§ 1— iv), and Mr Guy Evans has 
translated chapter xxm from German. The staff of the Cambridge 
University Press have been unfailingly helpful at every stage and 
the editors are especially grateful to them for the understanding 
which they have always shown when problems have arisen. Lastly 
the editors wish to place on record their thanks to the whole body 
of contributors, both for their ready co-operation and for their 
patience during the double operation of preparing scripts for 
fascicle form and subsequently for the bound volumes. 

I.E.S.E. 

C.J.G. 

N.G.L.H. 



Cambridge Histories Online © Cambridge University Press, 2008 




CHAPTER I 



THE GEOLOGICAL AGES 

I. INTRODUCTION 

The perspective of history begins with the origin of the earth, 
and develops through geological time until the stage is ultimately 
set for human evolution. The age of the earth, so long a matter of 
grave controversy, is now fairly reliably known as the result of 
the development of delicate methods of measurement that make 
use of the radioactive properties of certain naturally occurring 
elements, and is of the order of 4,500 million years. For much of 
this period there was apparently no life upon the earth, and 
certainly any life that existed left no traces that have yet been 
recognized as such. Yet year by year records of primitive life are 
announced from older and older rocks, until now there are claims 
going back more than 2,000 million years. Nevertheless, complex 
life forms that have lef£ abundant traces as fossils are not found 
in rocks older than those of the Cambrian system, which may be 
accepted as having been laid down about 600 million years ago. 
This dividing line between Cambrian and Pre-Cambrian rocks, 
between those with abundant fossil remains and those to all in- 
tents and purposes without any is clearly of paramount importance 
to the palaeontologist studying the forms of organic evolution, and 
to the stratigraphical geologist who depends so importantly upon 
his labours. The greater part of all geological writing is thus con- 
cerned with Cambrian and Post-Cambrian time, but the non- 
geologist must be careful to avoid the inference from this that 
little of importance occurred before the Cambrian. More than 
four-fifths of the history of our earth was over before the fossil 
record opens. 

From that moment, however, it is clear that the evolution of 
life was both multifarious and rapid. The remains preserved in 
the Lower Palaeozoic systems (Cambrian, Ordovician and 
Silurian) 1 are all of marine organisms ; land plants and land animals 
did not appear until the Upper Palaeozoic, in the Devonian and 
Carboniferous, respectively. The giant reptiles flourished in the 
era represented by the Mesozoic systems (Triassic, Jurassic and 
Cretaceous). Mammals made a slow start with Triassic or even 

1 See Table 1 overleaf. 
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INTRODUCTION 3 

Permian origins, and did not rise to dominance until Tertiary 
( = Cainozoic) times. The genus Homo , one of the latest additions 
to the mammalian fauna, appeared less than two million years ago, 
and Homo sapiens , our own species, has been present on earth in 
only the last fiftieth of that period. 

These developments have taken place upon an ever-changing 
earth; ever-changing in the sense that nothing in its geography, 
the disposition of land and sea, mountain and plain, torrid and 
frigid zones, dry and rainy belts, has remained fixed during geo- 
logical time. Not that there was ever a time, at any rate since the 
Cambrian period, when any of these features of our familiar earth 
was not present. Nor does the record of the rocks suggest that 
there were climates hotter or colder, wetter or drier, than those 
found somewhere on the globe today. But in pattern and extent 
of development of all these features the world has seen great 
changes. Indeed, anyone who examines the reconstructions by 
stratigraphers of the geographies of the world at different epochs 
in geological time (palaeogeographic reconstructions) will tend 
to gain the impression that almost any change that it is possible 
to imagine has actually occurred. This, however, is not so. Certain 
elements in these reconstructions are not essential but reflect 
changes in the concepts of the nature of the earth’s crust advanced 
by geophysicists. Others, however, are common to all recon- 
structions and have been accepted as fundamental facts of the 
earth’s palaeogeography. As such they have made their own con- 
tribution to our ideas about the character and evolution of the 
crust. 

Two basic generalizations about the terrestrial crust must here 
be kept in view. The first is that continents and oceans are physi- 
cally distinct and not interchangeable elements of the crust. Old 
notions of foundered continents, such as the popular Atlantis and 
many a scholarly palaeogeographic invention, must be forgotten. 
Modern geophysical work has shown that of the two the conti- 
nental crust is thicker, reaching 30-60 km., while that below the 
oceans is limited to 6, 10 or 15 km. In both cases the base of the 
crust is revealed by a sharp rise in the velocity of transmission of 
earthquake waves known as the Mohorovicic discontinuity (or 
Moho). The passage from continent to ocean floor is thus marked 
by a steep topographic descent that averages 3—5 km. and a sharp 
rise of the Moho through an interval many times as great. With the 
change in thickness goes a change in composition. The ocean 
floors are mantled by a relatively thin layer of sediment that is 
largely unconsolidated. Beneath this is a layer of approximately 
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the density and probably the composition of basalt that extends 
down to the Moho. The continental crust has a more complex 
structure made up of three distinctive layers rather than two. The 
uppermost of these, as in the oceanic crust, is a layer of sediments; 
in places this layer may be missing; just as commonly it is very 
thick; generally the sediments have been consolidated and up- 
lifted and often they have been folded. Below the sediments is a 
layer 10-15 km. thick whose bulk physical properties resemble 
those of granite, of which rock it is seen to be largely composed 
in areas where the sedimentary cover is absent. Below this again 
the third layer has measurable properties that correspond with 
those of the basaltic layer beneath the oceans; it is, however, much 
thicker than that layer and continues down to the Moho. This 
distinction between continents and oceans is one that underlies 



much of the account that follows, but to it we have to add an 
important generalization about the make-up of the continents 



themselves. 



All continents reveal that they are constituted of areas of two 
contrasted kinds. On the one hand large tracts may be charac- 
terized as relatively stable and termed ‘platforms’, while on the 
other are regions of great and geologically recent disturbance 
that we may term folded belts or orogenic zones. Investigation of 
the folded belts reveals that they arise from areas of pfolonged and 
thick sedimentation known as geosynclines, which, after a deposi- 
tional history a hundred or more million years long, may be 
crushed together and converted into a zone of mountainous relief 
and highly complex internal structure. Platforms, on the other 
hand, are often covered by immense sheets of flat-lying sediments 
that have clearly suffered little disturbance since deposition other 
than the broad uplift that has converted marine sediments into 
dry land that may be many hundreds of feet above sea level. 
Beneath such sedimentary layers is a rigid basement. Where it 
can be investigated, it has a highly complex character, comprising 
deformed and metamorphosed sediments extensively invaded by 
huge irregular intrusions of granitic rocks. It is in fact part of the 
granitic layer of the continental crust. In detail many of its struc- 
tural features are those revealed in the more deeply eroded parts 
of orogenic zones, and the conviction has been widespread for a 
generation or more that in the basement complex of the rigid 
platforms we see traces of the orogenic belts of Pre-Cambrian 
times. Further, there has been fairly general acceptance of the 
views of H. Stille 1 that in relation to the orogenic belts of today 
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portions of the older, yet Post-Cambrian, orogenic belts have 
behaved as though they had become parts of the rigid platform. 
For these platforms incorporating remnants of past orogenic 
belts Stille invented the term ‘kraton’, of obscure etymology but 
considerable convenience, and spoke of the platforms being en- 
larged by kratonization. 

The bearing of these ideas upon our thinking about the ancient 
world is immediately apparent when we state the broadest 
generalization that can be made about the structural relations 
of the region that is the subject of this volume. This area owes its 
most fundamental traits to the fact that it is built of three distinc- 
tive crustal units. The most northerly is part of the world’s largest 
rigid platform — the Eurasian kraton. The most southerly com- 
prises Africa, Arabia and the Deccan of India, three portions of a 
disrupted Afrasian kraton. Between these is part of the mid-world 
orogenic belt that can be traced from Gibraltar to Singapore. This 
was created during Tertiary times (and most importantly in a 
powerful orogenic spasm in later Oligocene and early Miocene 
times, 25-35 million years ago) from the sediments accumulated 
in the Mesozoic era in the great mid-world sea between the Eura- 
sian and Afrasian land masses that E. Suess called ‘the Tethys’. 1 
The problems involved in elucidating the history of the Tethys, 
its conversion into the mid-world orogenic belt and the relations 
of both to the bordering platforms are among the most challenging 
in all geology and have engaged some of the finest minds in the 
science for most of a century. No finality of view on these matters 
is yet in sight, but the imaginative vistas that have been opened 
up are so large that some consideration of them here seems a 
proper prelude to the man-focused story that follows. We shall 
therefore review in turn some salient episodes in the history of 
the two rigid masses and the intervening Tethys, and some of the 
views on the drastic changes of Tertiary time that have provided 
the framework of the present relief. 



II. THE AFRASIAN PLATFORM 

The basement complex in Africa emerges at the surface almost 
continuously from the west coast, through the Guinea lands and 
on all sides of the Congo basin, to the lake regions and the east 
coast in Mozambique. In the north-eastern sector of the continent 
the outcrops of the Nile-Congo divide continue northwards into 

1 §1. z- 
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the western Sudan ; they appear in Kordofan and again in all the 
Nubian desert and the mountainous border of the Red Sea. East 
of that sea are outcrops no less extensive from Sinai to the Gulf of 
Aden. Not all this country is geologically well known and much 
fundamental research remains to be done. Yet a late Pre-Cambrian 
orogenic belt (650—600 million years old) has been recognized 
running south-eastwards from the northern end of the Red Sea 
into central Arabia, and granites associated with this folding 
episode build the rugged desert mountains south of Mecca and 
in Sinai. 

There is reason to believe that much of Africa has been a land 
mass for a thousand million years. Where the ancient basement is 
covered by sediments, these are ‘continental deposits’ — thick 
accumulations of detritus derived from the more upstanding 
parts of the land mass and laid down in such basins as that of the 
Congo. Only in the north did the Palaeozoic seas overlap onto 
the surface of the platform, and that only temporarily. Marine 
Silurian and Devonian strata are known in the Algerian Sahara 
(where they build plateaux with south-facing escarpments north 
of the crystalline Ahaggar massif), and in Libya, Egypt and 
Arabia. But continental conditions returned. The Siluro-Devonian 
rocks are surmounted in the striking tabular reliefs of Ennedi and 
the Gilf el-Keblr by continental sandstones — the so-called lower 
Nubian sandstones of probably Carboniferous age — and marine 
deposition was not generally resumed in northern Africa for a 
very long interval, in fact not until Upper Cretaceous times. 

Here we must take note of the remarkable evidence concerning 
climatic environments that is available for the Carboniferous, 
Permian and Triassic periods. In Great Britain, as in much of 
continental Europe and the eastern United States, warm clear 
seas in which corals flourished in Lower Carboniferous times were 
succeeded by swampy land areas with tropical vegetation (the 
source of the European’ and Appalachian Coal Measures) in 
Upper Carboniferous times. These areas then became true hot 
deserts, as is witnessed by the breccias, fan gravels, dune sand- 
stones, and lake deposits with evaporites of the Permian and 
Triassic systems. Western Europe and eastern America evidently 
experienced, first, a humid tropical and, then, an arid tropical 
climate. Quite other is the evidence from the great series of 
continental deposits that were being laid down in central and 
southern Africa at the same time — the Karroo Series. In the 
Republic of South Africa thousands of square miles are underlain 
by tillite (ancient deposits of glacial origin), leaving ‘no doubt 
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whatever that large tracts were formerly covered by a gelid cara- 
pace’. 1 This tillite is often very thick, and is known to rest in many 
places on an ice-smoothed and scratched surface of older rocks. 
It is of late Carboniferous age and is succeeded first by dark un- 
fossiliferous shales laid down in cold-water lakes, and then by 
shales and coals made of the remains of plants regarded as con- 
stituting a cold temperate flora (the famous Glossopteris flora). 

Taken together, the evidence from Europe and Africa makes 
two things very clear: first, that in Carboniferous and Permian 
times the earth possessed climatic zones ranging from equatorial 
to glacial, just as it does today; and, secondly, that if the climatic 
zones were disposed (as we must assume) then as now in latitu- 
dinal belts from equator to poles, the continents of Carboniferous 
and Permian times must have occupied positions very different 
in latitude from those they occupy today. This was an important 
part of the evidence that led the climatologist Alfred Wegener in 
1 9 1 5 to put forward his famous hypothesis of ‘ Continental Drift’. 2 
Some of the points he made were soon discredited and geo- 
physicists in the 1920s and 1930s dismissed the hypothesis as 
inconsistent with what they knew of the mechanics of the earth’s 
crust. Geological evidence to which the hypothesis gave rational 
explanations, however, continued to be assembled in formidable 
array, especially by du Toit. 3 It has long been known that the 
South African glacial deposits, and the whole overlying Karroo 
sequence, have an exact parallel in the Gondwana sequence of 
Peninsular India, and indeed Suess had proposed the name 
‘Gondwanaland’ for the supposed land on which these and the 
corresponding deposits of South America, Madagascar and 
Australia were laid down. Nowadays it is not possible, in the face 
of meteorological and geophysical knowledge, to assume either that 
a single ice-cap could ever have covered all the areas in which 
Upper Carboniferous and Lower Permian glacial deposits are 
now found or that large parts of a former continuous continent 
could have foundered beneath the oceans without trace. On both 
counts therefore it is preferable to assume that the several portions 
of ‘Gondwanaland’ were once closely adjacent to each other and 
that they have drifted apart and across the latitudinal climatic 
zones. For this last assumption there is independent support in 
the recent findings of palaeomagnetism. 4 On such assumptions 
thesunderedfragmentsof'Gondwanaland’ have been re-assembled 
by L. C. King. 5 In this re-assembly Madagascar is placed in the 

1 §11, 2, 41. 2 §11, 5. 

3 §n. 4- 4 §11, 1 ; §11, 3. 8 §11, 2, fig. 17. 
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broad re-entrant of the African coast off Tanganyika and Kenya, 
and the straight east coast of Madagascar is bordered on its 
eastern side by the similarly straight west coast of the Deccan. 
East Antarctica in turn bordered the east coast of the Deccan, 
and on its other side and to the ‘east’ of both lay Australasia. The 
east coast of South America abutted against Africa from the Gulf 
of Guinea to the Cape. 

Africa throughout Palaeozoic and much of Mesozoic time was 
thus part of a ‘super-continent’ and was washed by the sea only 
on its northern flank, and it is only on this margin, as we have 
seen, that any marine deposits are recorded. Continental deposits 
occupy basins on all the Gondwana continents and imply erosion 
of the surrounding higher ground. By Jurassic times Africa appears 
to have been worn down to a plain of little relief, and remnants of 
this surface are claimed to be recognizable in the higher parts of 
southern and central Africa today. 1 In mid-Jurassic times the 
fragmentation of ‘Gondwanaland’ was beginning and the sea was 
penetrating from the north between East Africa and India: the 
dissection of the Jurassic land surface and the accumulation of 
coastal marine sediments were thus initiated. In Saharan Africa 
enormous areas were overspread at this time (late Jurassic— early 
Cretaceous) by great thicknesses of sands that now constitute the 
plateaux of Nubian sandstone in the east and the formation conti- 
nentale intercalaire in the west, formations that often rest directly 
on the crystalline basement and are highly important as aquifers. 
Nearer the Tethys, marine incursions took place. The Jurassic 
‘ basin ’ of Sinai, for example, received more than i ,500 m. of sedi- 
ment, mostly limestone, and Jebel Tuwaiq, an escarpment more 
than 800 km. long in central Arabia, is made of Jurassic limestone 
and represents an extension of the sea from the north-east. But 
the first widespread marine transgression onto Afro-Arabia took 
place in Upper Cretaceous times. Limestones, marls and sand- 
stones were widely deposited and at their southern margins inter- 
digitated with the fresh-water Nubian Sands. At the close of the 
Cretaceous period little land waste was reaching the sea, and lime- 
stones were the characteristic deposits and continued to be so into 
the ensuing Eocene. Today these limestones build the plateau of 
Cyrenaica and are revealed in the deep gorges of the Wadi Derna 
and the escarpments at Cyrene. In Egypt they form the high 
escarpment and flat barren plateaux west of the Gulf of Suez, and 
in Palestine they underlie the wilderness of Judaea. They have 
great extension in the Syrian desert and in Mesopotamia. On the 

1 §11, 2, fig. 1 19. 
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southern side of Arabia similar limestones are seen in the precipi- 
tous walls of the Wadi Hadhramaut. 

An important event at this time was the outpouring in Ethiopia 
and southern Arabia of great quantities of basaltic lava. Rising 
through fissures in the continental crust and spreading out over 
thousands of square miles, flow succeeded flow to build up thick- 
nesses of lava that in some places are known to exceed 3,000 m. 
(e.g. Dhala, Aden Protectorate). It is difficult not to associate this 
evidence of crustal tension with the completed separation of the 
Afro-Arabian and Indian portions of ‘Gondwanaland’, for on the 
other side of the widening Indian Ocean rift similar occurrences 
were responsible for the outpouring of the well-known ‘Deccan 
Traps’ over an area as large as France and to a maximum thick- 
ness of 2,000 m. 



III. THE EURASIAN PLATFORM 

The best known of all the world’s areas of the basement complex 
is that which emerges in southern Norway, most of Sweden, all 
Finland, Karelian Russia and the Kola Peninsula. This Baltic 
Shield is some 1,200 km. long by 500—800 km. wide, and within 
it Finnish and Russian geologists have recognized traces of as 
many as five ancient orogenic episodes. The oldest of these may 
have occurred as much as 3,600 million years ago; the youngest, 
which the Russians term the Baykalid orogeny and date as being 
700—500 million years old, has left traces along the northern 
margin of the Shield in northernmost Norway and the Timan 
Hills of North Russia. 

The Baltic Shield, however, represents only a small part of the 
platform area, even in Europe. Unlike the Afro-Arabian mass, 
which has been dry land for much of geological time, the Euro- 
pean platform has been repeatedly and extensively transgressed 
by shallow epicontinental seas. As a result, although the basement 
complex is known to exist beneath most of European Russia, it is 
deeply buried beneath thick layers of sediment. Boreholes and 
geophysical investigations have shown that this sedimentary cover 
thickens generally toward the Caspian, where it is fully 3 km. 
thick. Between Moscow and the Urals thickness is less, averaging 
about a kilometre, and the surface of the basement is thrown into 
broad undulations. West and south of Moscow these undulations 
become much more powerful. A great rise brings the basement 
up to sea level in the region of Kursk and Voronezh before it 
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plunges steeply to depths of 2 km. in a long trough that stretches 
for 1,200 km. from the Pripet marshes to the lower Don and 
includes the great Donbas coal region (see Fig. i and Map i). 
South-west of this buried trough the basement rises in the central 
Ukraine and over wide areas is either exposed at the surface or 
covered only by thin Cainozoic sediments that are cut through by 
all the larger valleys of the region. This Ukrainian swell is about 
800 km. long and reaches almost to the Sea of Azov. For much 
of its course the Dnieper is cut into it and runs parallel to its axis, 
as the Donets does that of the Donbas trough, but it must be 
emphasized that neither of these great structural features makes 
the slightest difference to the level skylines of the dissected plains 
of southern Russia. 

Intimately associated with the European platform are three 
orogenic belts that developed in Palaeozoic time and have become 
firmly soldered onto it. To the north-west, along what is now the 
Atlantic border of Europe, a geosyncline running through Nor- 
way, Scotland and Ireland was converted into a mountain belt 
about 420 million years ago. These mountains were called the 
Caledonides by Eduard Suess. They were worn down and, in 
Ireland at least, partly submerged by Carboniferous seas. To the 
east of the Russian platforms the Upper Palaeozoic sediments 
thicken greatly into another geosyncline, and from this the oro- 
genic belt of the Urals was produced. This belt is a good deal 
broader than the Ural Mountains of today and also extends a 
good deal farther south beneath the dry plains of the River Emba. 
There the folded structures disappear beneath the modern sedi- 
ments of the Aral Sea depression but it is possible that they re- 
appear in the Kara Tau and Nura Tau ranges that spring from 
the great Tien Shan system. The third orogenic belt borders the 
European platform to the south and south-west. It too was created 
from a thick succession of Upper Palaeozoic sediments about 
270 million years ago and is approximately contemporary with 
the Urals. Its mountains have long since been worn away but 
their stumps remain in a zone that can be traced from the Atlantic 
coast in southern Ireland, Cornwall and Brittany through France 
and the Rhinelands to central Germany and southern Poland. 
The mountains of this belt are most generally termed the Hercy- 
nides. 1 They are believed to have continued along the southern 

1 Suess recognized two mountain arcs in this belt, calling the western one the 
Armorkan Arc (§1, 2, vol. n, 105) after the Gaulish province of that name, and the 
eastern one the Variscan Arc (ibid. p. 1 1 1 ) after the Germanic tribe of Varisci. But 
he assimilated both to his Altaides, a name not now in use in either Russia or Europe. 
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margin of the Russian platform where remnants are found in the 
Dobrudja of Romania and the Mangyshlak peninsula east of the 
Caspian Sea. By the end of Triassic times they had been eroded 
to the condition of a hot desert lowland with shallow saline lakes, 
and in the ensuing Jurassic period much of this plain was over- 
spread from the south by the waters of the Tethys. Parts of the 
mountain belt, like the Paris Basin, subsided sufficiently to receive 
considerable thicknesses of sediment. In late Jurassic and early 
Cretaceous times the sea withdrew and in parts of Europe wide 
expanses of fresh water provided a habitat for the giant reptiles 
of the period. 

This interesting episode came to an end in late Cretaceous 
times when the sea once more transgressed from the Tethys far 
and wide over Europe. The continent was almost completely in- 
undated from the Hebrides to the Urals, and over most of the 
submerged area very substantial thicknesses of pure soft lime- 
stone accumulated — the familiar chalk of both sides of the English 
Channel. The absence of terrigenous matter from almost all these 
deposits and the presence, in the Scottish chalk at least, of wind- 
rounded and polished sand grains give much colour to the sug- 
gestion that the land area of northern Europe was at this time a 
riverless desert lowland . 1 In Hercynian Europe almost all the 
upstanding areas had by now passed under the sea. The Bohemian 
upland was covered by shallow-water sandstones, and shallow- 
water deposits covered part at least of the Armorican and central 
plateau areas of France and the Meseta of Spain. It is likely that 
there was encroachment on the upland area of the Rhodope and 
the Greek archipelago, and that in Podolia the western end of the 
outcrop of basement complex in the Ukrainian swell passed under 
the sea for the first time. Beyond the Urals the Upper Cretaceous 
seas spread over the Turanian depression into western Siberia, 
and across the site of later mountains into what is now the Tarim 
Basin. As we have already seen, it was at this same time that the 
Tethys overflowed its southern shores widely into Saharan Africa 
and Arabia. It is literal truth to say that at this time the waters 
of the Tethys reached their high-water mark, and, since much of 
the Americas and Australia was then under the sea also, it may 

French geologists, following Marcel Bertrand, have consistently used the term 
Hercynian (from Hercynia Silva) to denote all the late Carboniferous mountains of 
Europe, and M. V. Muratov, in the Fiziko-Geograficheskiy Atlas Mira, has extended 
this usage to the whole world. It is therefore followed here, but it should be noted 
that in the Notice explicative pour la carte tectonique internationale de l’ Europe au 
1/5,200,000, also published in Moscow in 1964, the preferred term is Variscan. 

1 §111, 1. 
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well be that at no other moment in Post-Cambrian time have the 
continents been so reduced in area by inundation. 

Whether the great Upper Cretaceous transgression from the 
Tethys onto both its borderlands was occasioned by a subsidence 
of those lands along their Tethyan margins with compensating 
elevations elsewhere, or whether some event took place within the 
Tethys itself that reduced its volume and spilled its waters upon the 
lands, we do not yet know. L.C. King speaks of the Gondwanaland 
surface being ‘flexed downwards during the Cretaceous period’ 
in North Africa and Arabia , 1 while in north-west Europe there 
must have been some uplift and tilting at the end of the Creta- 
ceous since the highest stages of that system are locally missing. 
Moreover, in a fashion that offers a striking parallel to the plateau 
basalts of Ethiopia, Yemen and the Deccan, great outpourings of 
basalt now occurred on the margins of the widening North 
Atlantic. In Greenland they are stratigraphically dated as latest 
Cretaceous and early Eocene , 2 and in Iceland, the Faeroes, Scot- 
land and Ireland there is evidence that points in the same direc- 
tion. These massive and approximately synchronous transfers of 
basaltic magma from the lower layers of the crust to the surface 
both north and south of the Tethys are clear evidence of major 
readjustments in the earth’s crust. There is also evidence of 
adjustment within the Tethys itself and to this aspect we must 
now turn. 



IV. THE TETHYS AND THE MID-WORLD 
FOLD BELT 

It would be natural to suppose that the waters of the Tethys 
which spread over parts of the Eurasian and Afrasian platforms 
may also have covered an intervening tract in which the crustal 
structure was of oceanic type. Such is believed by some to be the 
nature of the deep parts of the Mediterranean today , 3 and Glan- 
geaud at least supposes the Tethys to have possessed such inter- 
continental areas . 4 Moreover, for half a century at least, geologists 
generally have recognized among the sediments of the Tethys 
deposits that were laid down in very deep water — in the so-called 
axial zone of the geosyncline. These are uniform, unbedded, dark 
plastic clays- they are associated with cherts and jaspers that were 
laid down as siliceous organic oozes and with basic and ultrabasic 
igneous rocks. Such assemblages are known in the Argille Scagli- 
1 §n, 2, 261. 2 § in, 2, 29. 3 See Map 1, p. 760. 4 §iv, 1; §iv, 5. 
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ose of the northern Apennines, in the schistes lustres of the Pen- 
nine Alps, in the Pindus Mountains, in the Zagros Mountains of 
Iran and elsewhere. Nowhere are such beds seen in their original 
form or with their original relationships, and room for doubt 
about their interpretation is bound to exist. Especially is this true 
of the Pennine Alps, where associated granite gneisses have been 
interpreted both as portions of an underlying (Hercynian) conti- 
nental basement and as intrusions belonging to the Alpine oro- 
genesis itself. 

However this may be, it is clear that the great bulk of the 
Tethyan sediments were laid down on continental foundations 
which became so deeply buried that in effect they were depressed to 
depths comparable with those of the oceans. This is the situation 
that has been revealed by oil-drilling and geophysical exploration 
beneath the continental shelf east of the United States of America. 
But in that case the sediments are largely clays and sands supplied 
by the numerous rivers of a well-watered temperate land of con- 
siderable relief. The lands bordering the Tethys, by contrast, were 
neither bold nor well watered. L. C. King’s reconstruction 1 of the 
Mesozoic positions of North Africa, Arabia and India shows the 
two former to have lain in much their present latitudes. Very little 
sediment seems to have reached the Tethys from either area and 
it seems reasonable to suppose that both were essentially hot arid 
lowlands. Organic limestones make up most of the succession, 
especially in the later Cretaceous and Eocene periods. Limestones 
were important also on the Eurasian side, and particularly thick 
sequences characterize the Trias and Rhaetic of the Alps (the 
Dolomites, Julian Alps, Bavarian Alps and Salzkammergut), and 
the Jurassic and Cretaceous of Dalmatia (the Velebit Mountains 
and high karstic plateaux), and parts of the Apennines. Many of 
the limestones contain abundant corals and coral reefs, and it is 
evident that the waters of the Tethys were for long periods both 
clear and warm. 

During Cretaceous and still more in Eocene times, however, 
sedimentation of a new kind began in many areas. Thick monoto- 
nous sequences were laid down in which grey unfossiliferous 
muds, abundantly charged with tiny fragments of pre-existing 
sedimentary rocks, alternate with micaceous sands. Such rocks 
were first described in Switzerland in 1827 by B. Studer, who 
called them by a local word flysch , said to mean ‘slippery earth’. 
Later they were recognized as important in the Carpathians and 
Apennines and elsewhere and it was accepted that the onset of 

1 §n, 2, fig. 20. 
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sedimentation of flysch type occurred at different times in different 
regions. In the Carpathians it begins in the Lower Cretaceous, 
elsewhere usually in the Upper Cretaceous, but in some areas not 
till Eocene times. Flysch deposition is now associated with the 
uprise of individual fold belts within the geosyncline. Material 
eroded from the rising ranges is rapidly deposited at a great 
variety of depths without ever having been sorted by stream or 
wave action. Much of it has been deposited from great sub- 
marine mud-flows or ‘turbidity currents’ on the steepening geo- 
synclinal slopes. These deposits are thus the precursors of folding. 
In the Carpathians Lower Cretaceous flysch heralds the important 
pre-Upper Cretaceous movements: in the Apennines Eocene flysch 
heralds the main phase of movement which occurred in this range 
at the end of Eocene times: in the Swiss Alps the flysch is Upper 
Eocene and Lower Oligocene and was followed by the drastic 
Middle Oligocene deformations. 

Once the folds had been erected into mountain ranges erosion 
by rain and rivers immediately set about destroying them. This 
fact, too, is recorded in the sedimentary record by deposits of 
distinctive character — the so-called molasse — essentially bed-loads 
of streams, laid down as sands or pebble beds on land or in shallow 
water. Such deposits were first named and described from the 
northern border of the Swiss Alps, where they are particularly 
characteristic of the later Oligocene and Miocene periods, but 
nowadays the term is applied to post-orogenic deposits of the 
marginal troughs of fold ranges everywhere. There are several 
instances in which molasse deposits have accumulated in thick- 
nesses up to 2 km., and not a few in which the earlier have been 
tectonically disturbed and eroded (e.g. in Andalusia and India) 
before being overlain unconformably by the later. 

It goes without saying that much effort has been devoted by 
geologists to elucidating the nature and history of the structures 
of the mid-world orogenic belt in Europe and the more accessible 
parts of South-west Asia. These structures vary widely and we 
can here describe them only by sample. Particularly instructive 
are the structures that have been worked out by oil geologists in 
the region of Mesopotamia and Iran . 1 Any traverse from south- 
west to north-east across this region reveals successive zones of 
contrasted structural characteristics. To the south-west the base- 
ment of Arabia, widely exposed toward the Red Sea, passes under 
a thin sedimentary cover that dips exceedingly gently toward the 
Euphrates and the Persian Gulf. The cover includes rocks — 

1 §iv, 3. 
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largely limestone — from Jurassic upwards to the Miocene 
Euphrates limestone and itself passes beneath great thicknesses 
of Pliocene and later material forming the Mesopotamian Plain. 
Towards the eastern margin of the plain folds occur, singly at 
first, and in some cases entirely overlain by the river alluvium. 
Farther east they occur in bundles and build the ranges of 
Bakhtiari and the Pusht-i-Kuh. They include important oil-pro- 
ducing structures. These folds affect all rocks up to the Pliocene 
and are thought to be surface expressions of fractures in the base- 
ment 2 or 3 km. beneath. They are succeeded eastwards, in the 
Zagros Mountains, by a zone in which the folds are characteristi- 
cally broken or replaced by faults. This in turn gives way to a 
zone that has been recognized over a distance of 1,200 km. from 
Kirmanshah to the Gulf of Oman, in which a series of ‘nappes’ 
or horizontally displaced rock sheets have been successively driven 
from north-east to south-west. Proceeding north-eastward the 
following nappes are encountered in turn, each being visibly 
overlain by the one behind it: (i) with fossiliferous and unmeta- 
morphosed Palaeozoic rocks overlain by Cretaceous and Tertiary 
beds; (ii) with shales associated with radiolarites and basic and 
ultrabasic igneous rocks; (iii) with massive and strongly folded 
Cretaceous limestones; and (iv) with regionally metamorphosed 
Palaeozoic and older rocks together with some infolded lime- 
stones that may be Cretaceous. It is clear that these different rock 
successions cannot all originally have been laid down in a belt of 
country now less than 1 50 km. wide and that some form of 
‘crustal shortening’ is involved. 

Beyond the zone of nappes we enter the interior of Iran with its 
great enclosed depressions and desert plains. Geologically this 
country is still inadequately explored but we may be certain that 
it is tectonically quite different from the region just noticed. 
Palaeozoic rocks are known in places resting on more ancient 
rocks, but neither they nor the Cretaceous rocks that overlie them 
unconformably are greatly disturbed. This appears to be a region 
of relative stability. Its tectonic unity is emphasized by the fact 
that in Eocene times there were volcanic outbursts and ash 
accumulations on all its margins from Tabriz in the north-west to 
the Afghan frontier. Within this volcanic girdle the great basins, 
the Dasht-i-KavIr, the Dasht-i-Lut, and others, became relatively 
depressed and received great thicknesses of Miocene and later sedi- 
ments — in places up to 3,000 m. As the basins subsided to receive 
these heavy loads, there was some folding in the marginal zones, 
inward toward the centre, and some renewed volcanic activity. 
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North of the great interior basins are the lofty ranges of Azar- 
bayjan, the Elburz, Ala Dag and Kopet Dag of Khurasan, and 
the Paropamisus of Afghanistan. These are reported to have 
complex folded and thrust structures with displacement towards 
the north and north-east. Beyond them again lie the deep basin 
of the southern Caspian and the Kura and Atrak lowlands that 
extend it to west and east. And beyond the Kopet Dag are the 
vast Turkmen plains. 

It will be seen that there is an evident symmetry in this arrange- 
ment. This was used by Kober , 1 forty years ago, to provide a 
plausible model of what is involved in the production of an oro- 
genic zone. In his view the active agents are the stable blocks 
that he called forelands — in this case the Turkmen plains under- 
lain by an inferred Hercynian block on the one hand and Arabia 
on the other. These forelands, he supposed, move toward each 
other, crushing the intervening geosynclinal region with its sedi- 
ments, so that the latter are forced upwards and outwards over 
the forelands, while a central region between may remain relatively 
undisturbed. In this way two series of marginal ranges ( Rand - 
ketten ) would arise with their structures and displacements directed 
towards the forelands, leaving between them a median mass 
( Zwischengebirge ) in which such structures are lacking. The model 
appears to serve elsewhere. The Himalaya and Kunlun with out- 
wardly directed displacements toward the Gangetic Trough and 
Tarim Basin, with the lofty Tibetan plateau as median mass, are 
a case in point. The plateaux of Anatolia bordered by the Pontic 
and Taurus overlooking the deeps of Black Sea and Mediterra- 
nean are a second. A third is furnished by the middle Danube 
region, where the Dinaric Alps are thrust south-westward toward 
the Adriatic, the Carpathians are literally thrust over the adjoining 
Podolian foreland and the great Pannonian plain appears to be a 
sunken block between them with extensive volcanic outpourings 
on its Carpathian margin (Fig. i). In the Balkans the pattern 
varies. A cross-section through Macedonia 2 would pass through 
the median mass that is partly expressed by the Rhodope moun- 
tain block, with the Balkan ranges to the north showing displace- 
ments toward the Wallachian plain. To the west matters are more 
complex, and successive zones of basic volcanic rocks, bathyal 
sediments, and neritic limestones, recalling the zone of nappes in 
Iran, appear to be displaced towards and over a zone of folded 
autochthonous sediments in Epirus; an unfolded foreland is pre- 
sumed to exist beneath the flat-bedded limestones of Apulia. In 
1 §iv, 6. 2 §iv, 2, fig. 20, and §iv, 5, fig. 8. 
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the Aegean the median mass (the Pelagonian massif of crystalline 
rocks) has largely foundered beneath the waves. 

In the intervening areas the mountain ranges are gathered into 
what an older generation of geographers called ‘ knots’ (the Pamir 
knot, the Armenian knot). Rather more elegantly, Suess spoke of 
‘syntaxis ’of the folded structures, and Kober provided a plausible 
picture of what such syntaxis might mean by suggesting that, 
where the relative movement of the two forelands was such that 
they came in contact, the median mass would not appear, but, 
instead, the two sets of border ranges would have a common zone 
of contact or cicatrice ( Narbe ). Such a scar may be represented 
by the Vardar— Morava Zone in the Serbian syntaxis, or by the 
great linear disturbances of the Carnic Alps and Karawanken in 
Austria. 

At this point it must be recalled that we are dealing with three- 
dimensional phenomena that must be studied in plan as well as in 
section. And no observant person can fail to be struck by the 
remarkable pattern of the mid-world fold belt on the pages of the 
atlas. Between the ‘knots’ in Serbia, Armenia, Kashmir and 
Assam it ranges in three great swags bulging toward the south. 
Between Serbia and Provence it makes an extraordinary double 
protrusion into continental Europe, reaching the 50th parallel 
north. Between Genoa and Gibraltar, on the other hand, it makes 
an equally remarkable excursion southwards through Italy, Sicily 
and the Atlas right round the western Mediterranean, with 
ragged ends in the Betic cordillera of Spain, the Balearic Islands, 
Sardinia and Corsica. The Caucasus, Crimean mountains and the 
Pyrenees are known to belong to the system, but lie quite separate 
from it. That in this pattern there are clues to the nature and 
history of the system is not in doubt, but at least three different 
modes of interpretation are current. Broadly, we may say that for 
one group of geologists this geographical pattern of mountains 
was inherited from a similar pattern of geosynclinal troughs ; for 
a second it was imposed by the circumstances at the time of oro- 
genesis ; and for a third it results from changes wrought since the 
orogenic zone was brought into existence. 

Detailed studies of limited portions of the fold belt have often 
led, perhaps not unnaturally, to the first or conservative view. 
Aubouin’s views, arising from his work in the Pindus, lead him 
to see an elaborate double symmetry in the system Corsica— 
Apennines— Dinarides-Balkans that was inherent from the begin- 
ning of Tethyan sedimentation, 1 and de Sitter’s picture of the 

1 § 1 V, 2, fig. 20. 
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development of the Alps envisages separate Pennine, Austrian 
and Apennine geosynclines with approximately their present geo- 
graphical relationships as early as Jurassic times. 1 Such views may 
serve well to explain limited sets of facts. But it is hard to see how 
they will lead to explanations of the features of the fold belt as a 
whole. 

Quite other was the highly imaginative synthesis put forward 
in 1922 by Emile Argand. 2 Before the ideas of Alfred Wegener 
had become known to English and American geologists, Argand 
had seized the idea of continental displacement and utilized it to 
explain the tectonics of Asia, and incidentally of Europe, in a 
single grand scheme. For him the whole mid-world fold belt was 
created as the result of the northward movement of the Afrasian 
block against the Eurasian land-mass crushing the Tethyan sedi- 
ments between in the manner envisaged by Kober. What may 
truly be called a salient feature of Argand’s views is that the form 
assumed by the fold belt in plan is a direct result of the actual 
geographical shape of the Afrasian land-mass where the interaction 
took place. He postulates that it had three great northward pro- 
jections — his African, Arabian and Indian promontories. The 
first is inferred to have been in the region of the present Adriatic 
(the Apennines being at this stage much further west); the ex- 
posed (PHercynian) massif of Calabria and la Sila, and the in- 
ferred (PHercynian) foundations of Apulia, eastern Sicily and 
possibly Venetia are claimed as its remnants. It is supposed to 
have driven across the Tethys and deeply into Europe, tearing 
the Dinarides from their continuations in the Atlas and crushing 
them against and upon the Alps. The Arabian promontory im- 
pinged against the fold belt at a point that may reasonably be 
related to the Armenian knot. Most striking of all is Argand’s 
view of the function of the Indian promontory. This, he suggested, 
not merely impinged against the fold belt but actually underran it. 
Detached from Africa and Arabia, the Indian block became tilted 
up at the southern extremity, whilst its northern passed beneath 
the Tethyan sedimentary accumulation. In this way a working 
hypothesis is offered both of the remarkable compression and 
inflexion of the fold belt at the Afghan and Burmese borders, and 
of the unparalleled elevation of the Tibetan plateau. Nor is this all. 
Argand perceived that these impacts had repercussions beyond 
the fold belt in the body of the Eurasian mass itself. North of 
Tibet the Asiatic kraton is broken into great arcuate slices that 
have been driven against each other and elevated to form the 
1 § IV , 7, 386-7, figs. 261*7, b. 2 §iv, 1. 
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ranges of central Asia. These Argand calls ‘folds of the base- 
ment’. The Kopet Dag, the Caucasus and the mountains of the 
Crimea can be included here, and possibly also the Pyrenees. 
Between the Black Sea and the Bay of Biscay the kratonized 
Hercynian region reacted differently. Parts of it were already 
deeply depressed beneath heavy loads of sediment and these 
reacted by developing ‘folds of the covering’. Such are the Jura 
Mountains, the folded ridges of Provence, and those of the Paris 
Basin and the English Weald. Other parts were more upstanding 
and were displaced en bloc. Yet they appear to have influenced 
the patterns of the developing fold belt, as may be judged by 
noting the relation of the Jura arcs to the buttresses of the Central 
Plateau and the Black Forest, or the constraining influence of the 
Bohemian block on the Viennese Alps and the Little Carpathians. 
In view of the even greater inflexions near Genoa and the Danube 
gorges it is natural that suggestions should have been made that 
these reflect the influences, respectively, of a massif beneath the 
Wallachian plains that is exposed only in the Dobrudja, and of a 
massif that once existed where the Ligurian Sea now is, whose 
remnants survive in the Massif des Maures of the Cote d’Azur 
and in Corsica. 

Argand’s views early came in for criticism, partly because the 
geophysical evidence appeared then to negative the possibility of 
major horizontal movements of the continents, and partly because 
his conception of orogenesis as motivated by the relative approach 
of two continental land masses in later Mesozoic and early Caino- 
zoic time appeared ill fitted to explain the very varied timing of 
orogenic manifestations in different parts of the orogenic zone. 
Nor are Argand’s views well attuned to the ideas of crustal 
mechanics now in fashion. Yet they have left a lasting impress on 
the subject and revealed the importance of the problems implicit 
in the pattern in plan of the mountain belt. 

An attack on these problems that is of an entirely different kind 
was made by S. W. Carey , 1 who investigated some of the con- 
sequences of assuming that the fold belt was originally of simple 
plan and has suffered lateral flexing to produce the changes of 
direction that we now see. Such flexing, however caused, he 
terms an ‘orocline’, and among the oroclines that he examines 
is the one at the head of the Arabian Sea which turns the mountain 
belt from its north-west— south-east course in Iran to an almost 
south-to-north course in Pakistan. Associated with this Baluchi- 
stan orocline Carey notes three facts: (i) the triangular form of 

1 §iv, 4. 
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the Arabian Sea with its vertex in Baluchistan and with oceanic- 
type crust intervening between the continental masses of Arabia 
and the Deccan; (ii) the southward displacements of the thrusts 
and folds of the Himalayan front; (iii) the high-standing Tibetan 
plateau with a width that diminishes from some 1,100 km. on the 
90th meridian to small values in Kashmir, and beneath which the 
continental crust must be of double thickness. He further points 
out that, if the Baluchistan orocline and the associated Punjab 
orocline be imagined to be straightened out by the rotation of 
India through some 6o° and its translation southwards, («) India 
‘comes out’ from beneath Tibet and the overthrust Himalayas, 
( 6 ) the Arabian Sea closes up, and (c) the fault coastlines of 
Somaliland and Muscat lie opposite those of the Deccan as part 
of the great East African tension rift system. These, it may be 
agreed, are highly suggestive relationships. 

Carey recognizes six oroclines in the orogenic belt in Europe 
and to them also he applies the process of imagining the con- 
sequences of straightening them out. The consequences are indeed 
striking and in Carey’s own words ‘the great Tethys emerges’ on 
his maps and ‘makes palaeographic sense for the first time’. But 
the requirements in rotation or translation of the continental 
masses are not examined, and the reconstruction is suggestive 
rather than compelling. 



V. ORIGINS OF THE MODERN SEAS, 
RIVERS AND MOUNTAINS 

In all the preceding discussion the use of place-names has been 
essentially to locate, in terms of a modern geography, areas where 
events were taking place, or where rocks that provide significant 
evidence may now be seen. In no instance have we described the 
events directly responsible for the visible features of the modern 
landscape. We have discussed the shaping of the continents and 
of the great Tethyan intercontinental and epicontinental sea in 
which the mid-world mountain belt had its origin. But of the 
mountains themselves, of actual rivers and seas, we have said 
nothing, since all these features belong wholly to the latest periods 
of geological time — the Miocene, Pliocene and Quaternary, which 
together have occupied only some 30 million years. 1 To these 
features we must now give some consideration, and clearly first 
among them must come the Mediterranean Sea. 

1 See Table 1, p. 2. 
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Since the dark argillaceous deposits associated with radiolarites 
and basic igneous rocks that have been generally interpreted as 
originating in the deepest parts of the Tethys are now found in 
the heart of the mountain belt in the Pennine Alps, the Pindus, 
the Taurus or the mountains of Luristan, it would seem that the 
Tethys was effectively extinguished, and Eurasia and Afro-Arabia 
soldered firmly together, by the crustal disturbances of Eocene 
and especially Middle Oligocene time. The Mediterranean and 
associated seas are thus features younger than the main orogenic 
spasm. Yet, as Fig. i shows, we are dealing with basins whose 
floors penetrate deeply into the crust — as much as 5 km. in the 
eastern Ionian Sea. Almost certainly this means that the granitic 
layer of the continents is thin or even absent. Argand imagined 
that such a state of affairs implied a phase of crustal stretching 
following the phase of maximum compressive stress and resulting 
in a series of ‘disjunctive basins’. 1 The passage of more than forty 
years has not produced a better hypothesis. 

The first of Argand’s disjunctive basins is the largest and 
deepest, the eastern Mediterranean. It occupies a position tectoni- 
cally similar to that of Mesopotamia, since both lie just outside 
the Pindus-Taurus-Zagros fold belts and on the marginal parts 
of the Afro-Arabian foreland. But there are differences. The 
Arabian platform is gently tilted north-eastwards and passes 
gradually under a sedimentary cover that thickens to as much as 
5,000 m. Africa breaks off short and there are 3,700 m. of water 
just off the Libyan coast. The eastern limit of the basin against the 
hills of Judaea and the Lebanon is obviously tectonic, and the 
abrupt western end against Sicily and the Maltese platform hardly 
less so. Argand 2 pictures this area opening up from tensional 
rifts in the Upper Oligocene to basin form in the Lower Miocene 
(Aquitanian). At this time, he suggests, there were tensional 
openings further west that grew in the succeeding Burdigalian 
age into the Tyrrhenian and Balearic Basins. These speculations 
involve considerable lateral displacement of the Apennines after 
folding, and a good deal else about which there is no general 
agreement. These matters need not detain us here, though we 
may note that the problem is particularly difficult. Carey has a 
neat reconstruction 3 of the pre-orogenic relations of the fold belts 
of the western Mediterranean but he is unable to place the 
Apennines convincingly in it, and even de Sitter, making a much 
more conservative approach, envisages that the curvature and 
compression of the Alps themselves may be due to an already 

1 §IV, I, fig. 22. 2 §IV, I, fig. 22 . 3 §IV, 2, fig. 21. 
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folded Italian peninsula being driven against them ‘as if it were 
a beam ’. 1 

In some form, then, the main eastern basin of the Mediterranean 
and perhaps a proto-Tyrrhenian were opened up in early Miocene 
time, but the Aegean and Black Seas did not arise until much 
later. The early Miocene sea, however, spread onto the European 
landmass and for a time surrounded the primitive Alps, which 
supplied it with conglomeratic deposits of molasse. In one of these, 
near Turin, boulders of gneiss, gabbro and serpentine testify to 
the torrential nature of the transporting streams as well as to the 
fact that the zone of schistes lustres with its basic igneous rocks 
had already been exposed by erosion. Away from the Alps con- 
ditions were very variable in both space and time. Widespread 
deposits of grey mud (the Schlier of Austria) implying rather 
quiescent and uniform conditions were followed by renewed 
molasse deposition as the Alps and Carpathians were re-elevated, 
and in some cases overthrusting of Cretaceous or Eocene rocks 
over the molasse and Schlier has been observed. A remarkable 
feature of Eurasian geography in the Upper Miocene was the 
flooding of an immense tract from Bohemia and Hungary through 
Galicia and the Ukraine, across the site of the Sea of Azov and 
Black Sea, on both sides of the Caucasus, to the Caspian and Aral 
Seas by the brackish waters of the ‘Sarmatian Sea’. This sheet 
of water extended southwards to the Sea of Marmara, and its 
deposits now form the cliffs and hillsides on both sides of the 
Dardanelles. It reached the north-east corner of the Aegean but 
no farther: from Persia to the Balkans and Carpathians the moun- 
tains of the orogenic belt separated it from the Mediterranean, 
and its fossil fauna bears witness to this. The fauna of the Sarma- 
tian Sea is impoverished, but least so in the Ukrainian— Galician 
region, and it is surmised that from here it had connection with 
the North Sea. In southern Poland the normal deposits of the 
Sarmatian Sea give way to the immense salt deposits which have 
been mined for centuries and are known to be dislocated and 
overridden by thrust rock masses forming part of the advancing 
Carpathian front. 

In Persia beds of approximately the same age — the thick Fars 
group — are white or red marls with limestones and mudstones 
and both salt and gypsum beds. They are widely developed and 
are involved in the strong folding east of the Mesopotamian 
Plain . 2 Overlying these beds and involved with them in the 
folding is a Pliocene series of sandstones, silts and conglomerates 
1 § iv, 7, p. 392. 2 See above, p. 1 5. 
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— the Bakhtiari formation — which in places may exceed 3,000 m. 
in thickness. Its thick, but local, conglomerates imply that the 
anticlines were both rising and being eroded. Some of them yield 
pebbles of red cherts from strata now exposed in the zone of 
nappes, or of Eocene limestones (or even limestones of the Lower 
Fars group) exposed more locally. Moreover, the effect of erosion 
on the folded country was often to separate the outcrops of the 
more resistant strata into discontinuous sheets and masses that, 
as elevation continued, began to move under their own weight 
and were mightily assisted by the plastic nature of the underlying 
salt-bearing Fars group. 1 The rather fantastic structures that result 
from this ‘gravitational gliding’ are not confined to this region 
or to Pliocene rocks. The complexities of the limestone ridges 
of Provence are largely due to such gliding induced by the mid 
Oligocene movements on a sequence already folded in late Eocene 
time and considerably dissected by early Oligocene erosion. 2 More 
complex still are the Apennine structures induced by gliding on 
the Argille Scagliose , 3 and, most famous and most grandiose of all, 
the migration of the Helvetian nappes of Switzerland down the 
northern flank of the Aar massif into the molasse depression. 4 

Middle and later Miocene time also witnessed one of the 
important formative phases in the scenery of central Europe. 
Hans Cloos long ago traced a connexion here between up-arching 
of the crust and rifting and vulcanicity. 5 In three areas — the 
Central Plateau of France, the Rhinelands, and Bohemia — there 
is a long Mesozoic history of upward movement complementary 
to the downward movement of the sediment-filled depressions of 
Swabia and the Paris Basin. In later Oligocene and Miocene 
times this upward movement was enhanced but in all three regions 
was associated with fracturing and down-dropping of strips of the 
up-arched mass — la Limagne and le Velay, the Rhine rift valley, 
and the Eger trough of Bohemia — and with this down-dropping 
went considerable volcanic activity. The great structures of the 
Cantal and Mont-Dore were erected in France: the Vogelsberg, 
Meissner, and Rhon in Germany, and the Dupovske Hori and 
Stfedo Hofi in Bohemia. Erosion has greatly reduced some of 
them and almost destroyed their lesser associates, but they still 
dominate their respective landscapes. Farther south-east within 
the encircling arc of the Carpathians the subsidence of the Panno- 
nian area that let in the middle Miocene sea was similarly asso- 
ciated with vulcanicity. In Slovakia there were great outpourings 
south of the Tatra in the Ore Mountains. In Hungary are the 
1 §v, 2. 2 §v, 4. 3 §v, 6. 4 §iv, 7, 279 £F. 5 §v, 1. 
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Hegyalia, the Matra, the volcanic massif cut through by the 
Danube above Budapest, and a number of striking volcanic 
residuals north and west of Lake Balaton. Volcanic rocks form 
practically the whole inner margin of the Ruthenian Carpathians, 
the great mountain masses of Calimani, Gaighiu and Hargitta in 
Transylvania, and occur extensively in the southern Bihor. Further 
occurrences south of the Balkan ranges of Bulgaria and in Mace- 
donia form a link with others in western Anatolia. 

The end of Miocene times saw the regression of the sea from 
almost the whole of Europe. The great Sarmatian Sea that had 
stretched across 3,000 km. from Vienna to the Turkmen plains 
lost its connection with the North Sea and became progressively 
less salt as it shrank into a series of lakes — an Aralo-Caspian 
Basin, a Meotian Basin whose deposits are widely recognized on 
the Russian but unknown on the Turkish shores of the Black Sea, 
a Dacian Basin, and a Pannonian Basin. There was partial com- 
munication between the eastern basins, but the Pannonian Basin 
now received the drainage of southern Germany by way of the 
Danube and itself overflowed the mountain belt of western 
Rumania to establish the course that later became incised to give 
the gorges of the Iron Gates. Other freshwater lakes are known 
by their deposits — the Levantine Beds-— to have existed in the 
Balkans, on the site of the present Aegean and inner Anatolia. 
Evidently there was still no connexion between the Mediterra- 
nean and Black Seas, but it seems likely that about the beginning 
of Pliocene times the deep southern basin of the Black Sea must 
have been created. Today it has depths exceeding 2,000 m., but 
whether it may be considered, as it was by Argand, a disjunctive 
basin owing its depth to thinning of the continental granitic layer, 
or whether it has subsided like the Pannonian area, or whether 
it is a severely downwarped area of the crust between upfolded 
ranges, we can still only speculate. Certainly its southern shore 
is bordered by the sympathetically curving Pontic ranges, and we 
can reconstruct a Balkan-Crimean-Caucasian arc to the north. 
Perhaps it is significant that these Pontic— Armenian andCrimean- 
Caucasian lines approach in Georgia but do not join. There is 
through passage between the apex of the little triangular lowland 
of the Rion draining to the Black Sea and the Kura valley leading 
down to the extensive alluvial plain and the southern basin of the 
Caspian, almost 1,000 m. deep. In fact the waters of the western 
and eastern basins were more than once united by this route during 
and after the epoch of the Sarmatian Sea. 

Possibly we may associate downwarping of these two basins 
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with the upwarping that was, at last, to carry the mountains of 
Eurasia to their present heights. Two phases of activity have been 
recognized. The first, or Rhodanic, evicted the sea from the 
Rhone Valley, only to create the depression that allowed it to 
return as far as Lyon in early Pliocene times. Its effects are known 
elsewhere from the Pyrenees to Greece. The second or Wallachian 
phase belongs to late Pliocene or even early Quaternary time. 
Elevatory movements of this phase were widespread, but in the 
Romanian Carpathians they were responsible for the latest over- 
thrusts. Comparable features are known from the Siwalik ranges 
in front of the Himalaya. 

It is appropriate here to note the views of L. C. King regarding 
the condition of the mid-world mountains at the end of Tertiary 
times . 1 Of the Himalaya he affirms that they ‘ had been demolished 
under erosion and their debris redistributed along the old moun- 
tain front. The stage was then set for the stupendous appearance 
of the modern Himalaya.’ Again he states, in regard to the Alps, 
that ‘each of the Cainozoic orogenic phases was followed by an 
interval wherein denudation reduced most of the country to low 
relief; and it was these Pliocene lowlands, mightily uplifted at the 
close of the Cainozoic era, that formed the initial arched surface 
from which most of the Alpine peaks and valleys were carved ’. 2 
Similar views are expressed regarding the Balkans, Anatolia and 
Iran. They may be held both to be a gross oversimplification and 
to express an essential truth. Tectonically King’s thesis is an over- 
simplification since the distinction that he wishes to draw between 
an early Tertiary period of orogenic movement (folding and 
thrusting) and a late Tertiary or Quaternary period of cymato- 
genic movement (broad-arched uplift) cannot always be upheld. 
In Iran, as we have seen , 3 quite intense folding movements 
affected the Pliocene Beds, as is also the case in both the Car- 
pathians and Himalaya. Moreover, the actual timing of folding 
differs widely in different parts of the fold belt and may be repeated 
in any one area. Geomorphologically the overstatement resides 
on the one hand in the fact that no demonstration is to hand that 
the ranges of Iran have even been base-levelled, and on the other 
that in some of the most striking cases of summit planation this 
feature is early rather than late Cainozoic. Thus in the Transyl- 
vanian Alps, where the main orogenesis was Middle Cretaceous, 
the main planation surface recognized by de Martonne 4 (the 
Boresco ) is dated as Eocene. 

1 §n, 2, 474. 2 §n, 2, 529. 

3 See above, pp. 23 and 24. 4 §v, 5, part 2, figs. 171 and 176. 
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But more important than these criticisms is the essential truth 
of King’s view. The mountains we see are only rarely the moun- 
tains created by the fold movements that gave them their complex 
internal structures. The immense destructive achievements of 
Tertiary erosion must not be underestimated. Even where fold 
movements succeeded each other at intervals too short for base- 
levelling to be accomplished, it is becoming clear that the course 
of the later folding and the nature of the mountain structures that 
we see today were greatly influenced by the fact that the older 
folds had been largely eroded away and the original continuity of 
the more competent strata had been destroyed in the interval. 
Where, as was usually the case, the interval extended from mid 
Oligocene to later Miocene time, we must appreciate that it was 
of the order of twenty million years, a period quite long enough 
to permit the reduction of mountains to low relief. We must 
therefore accept that in general the mountains of the first genera- 
tion were reduced to subdued forms. Emmanuel de Martonne 
remarks in a telling phrase that by the beginning of Pliocene time 
Tedifice alpin etait menace de decadence’. 1 The Banat and 
Transylvanian Alps that had been base-levelled once already in 
Eocene times had suffered a second period of erosion to produce 
the Miocene surface of Riu Ses. The Balkan Mountains generally 
carry extensive remnants of base-levelled surfaces uplifted to 
summit levels, as the descriptions of the Belashitza Planina and 
other Macedonian mountain blocks by Ogilvie 2 well exemplify. 
Even the isolated Mount Olympus reveals the contrast of forms, 
between the old subdued surface of the summit and the steep 
flanking slopes due to Plio-Pleistocene rejuvenation, that is wide- 
spread from the Adriatic to the Levant. Nor is the evidence con- 
fined to form. In the limestone Alps of Austria well-known 
siliceous gravels ( Augensteine ) occur at high levels: they have 
been derived from the Tauern Mountains by rivers that flowed 
northward across the line of what is now the great trench of the 
Enns and the Salzach. Evidently the gravels relate to an old 
topography quite different from that of today. Again in the 
Rhodope Mountains river gravels 20 m. thick are reported to 
have been uplifted to heights of 1,000— 2,000 m. Levantine 
freshwater-lake marls are found in the island of Cos at 330 m., 
and on the mainland fluviatile conglomerates believed to be of this 
age are encountered at 900 m. in the mountains of Locris and may 
reach 1,500 m. in the Peloponnese. There can be no doubt that 
King is substantially correct in ascribing the present general high 
1 $v, 5, part 1, p. 26. 2 §v, 7. 
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altitude of so much of the fold belt, in Tibet, Afghanistan, Iran, 
Armenia, Anatolia, Greece and Yugoslavia, and in the Alps, to 
crust movement no older than Pliocene or even early Pleistocene. 
Whether the movement was all of the broadly arched nature that 
he calls cymatogenic is another matter. Some of it is almost 
certainly associated, in some mechanism of crustal and sub-crustal 
adjustment, with the growth of the deep sea basins from the 
southern Adriatic to the Gulf of Oman. And in Macedonia, 
Anatolia and northern Persia, where massive uplands alternate 
with enclosed basins filled by Pleistocene and recent sediments, 
or still holding lakes (e.g. Ochrid, Prespa, Egridir, Bey§ehir, Tuz, 
Van, Gok^a and Urmia), the pattern is one of disturbed crustal 
blocks, some uplifted and some depressed. Moreover, there is 
evidence from the drainage system that much of the latest uplift 
has been, not in the axial portions of the fold belt, but in its 
marginal zones, the Randketten}- 

This point is one of much interest. From the Himalaya to the 
Danubian region an astonishing number of streams cut their way 
through ranges that rise to elevations greater than those of their 
sources, and are believed to do so because they first took their 
present courses before the ranges rose across their paths. They 
are for this reason termed antecedent rivers. Most famous of all 
such instances are the stupendous crossings of the Himalaya by 
the Brahmaputra and the Indus below the peaks of Namcha 
Barwa and Nanga Parbat, respectively 7,7 55 and 8,125 m. Better 
documented, and fully discussed by L. R. Wager, 2 is the case of 
the Arun that flows first in a shallow valley on the upland of Tibet 
at 4,000 m., then cuts through the main range beside Mt Everest 
in a profound gorge to reach the Hindustan plain. Farther east 
the Subansiri of Assam and the Manus of Bhutan imitate the 
Arun, and farther west the Karnali and the Sutlej equal or excel it. 
Both Wager 2 and A. Holmes 3 have pointed out that the carving 
of valleys such as these appreciably lightens the load of rock to be 
borne locally by the crust and can lead to an isostatic response that 
elevates the remaining peaks to higher levels. No small part of 
the great altitude of the Himalaya, therefore, may be ascribed to 
crustal readjustments actually provoked by river erosion. Almost 
certainly this is true of the great line of peaks that runs westward 
from Everest through Cho Oyu, Himalchuli and Annapurna to 
Dhaulagiri; they have become severed alike from each other and 
from the Tibetan plateau by the rivers that rise in the plateau and 
trench their way southward to the low valleys of Nepal. Almost 
1 See above p. 16. 2 §v, 8. 3 §v, 3, 576 and 599. 
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certainly, also, the principle can be applied to strongly dissected 
marginal ranges elsewhere. 

In the arid lands west of the Indus the phenomenon is modified 
and many rivers may be said to find their way rather than cut their 
way from interior depressions through the border ranges to the 
lowlands beyond. Such are the Zhob and the Narechi in the 
Sulaiman region, the Hingol, Dasht and Chil rivers of the Makran 
coast, the Shur, the Mund and the Karun of Farsistan, the Diz 
and Shirvan in the Zagros. In all these cases there may be reason 
to think that the rivers found their way round and between the 
rising folds of Pliocene time rather than across them. But the 
Great Zab and other headstreams of the Tigris cut their way from 
the plateau between peaks that rise a mile above them, and the 
Euphrates carries the drainage of a large part of inner Anatolia 
out through its gorges in the marginal ranges. From the back- 
slopes of the Anti-Taurus and Taurus water is carried through 
these ranges to the sea by the Semanti and the Gok. 

On the northern side of the fold belt are other instances. From 
the same interior valley in northern Afghanistan water passes out 
both to the Indus plains by the Kabul. river and to the plains of 
the Amu Darya. The Hari Rud, after flowing for 300 miles along 
the southern side of the Paropamisus range, turns northward and 
cuts its way to the Turkmen lowland. Even the mighty Elburz 
range is completely transected by the Sefld Rud, whose furthest 
headwaters rise on ranges on the Iraqi border. The Aras (Araxes) 
carries the drainage of the interior depression north of Lake 
Urmia, and behind it much of the plateau back to Erzerum, out 
between peaks exceeding 3,400 and 3,600 m., while along the 
Black Sea coast the £oruk, the Ye§il Irmak, and the Kizil Irmak 
all make spectacular transections of the main Pontic range. 
Beyond this the Bagali and the Sakarya continue the sequence, 
with the latter draining substantial interior basins and avoiding 
two remarkable lowland routes to the Marmara. It is difficult 
not to include in this sequence the Bosporus itself as having once 
carried the waters of the Marmara Basin and most of the classical 
Mysia through the Istranja Dag into what is now the Black Sea 
but must at first have been a Pontic lake. 

In Bulgaria the Tundzha cuts southward successively across 
the Sarnena Gora and the continuation of the Istranja to enter 
Turkey, while the Isker transects the main Balkan range to con- 
nect the basin of Sofia with the Danubian lowland. This famous 
case is of particular interest since the rising of the mountains is 
known to have continued long enough to arch upwards the 
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terraces of the river. Further north-west the Balkans are again 
transected by the Timok and at their eastern end there is a curious 
crossing by the Kamchiya. The great gorges of the Iron Gates 
may be accepted as having originated by overflow of the Panno- 
nian Lake, and the straight trough that leads north from Orsova 
is a true rift valley with Miocene deposits on its floor. But the 
Transylvanian Alps are crossed by the Jiul in the west, the Oltul 
in the centre and the Buzaul in the east, while further north the 
folded Carpathians are crossed by the Bistrga from the volcanic 
slopes of Calimani inside the range to the plains of Moldavia 
outside. In Macedonia and Serbia some river gorges may have 
arisen as overflows from enclosed basins, but the gorge of the 
Piva through the culminating range of Durmitor in Montenegro 
and that of the Neretva through the lofty Cvrsnica in Hercegovina 
are clearly not of this class. They must represent old stream- 
courses of the Miocene landscape incised into what have since 
become the loftiest parts of the region. That movements of eleva- 
tion continued to affect the periphery of the Mediterranean until 
Quaternary times is shown by such evidence as the elevation of 
the Lower Pliocene limestone known as the Piano Zancleano to 
as much as 1,200 m. in Aspromonte, or the occurrence of older 
Pleistocene marine beds 500 m. above the shores of the Pelopon- 
nese. Marine sands, clays and limestones attributed to the lowest 
Pleistocene are found in the island of Rhodes up to 300 m. above 
present sea level and rest on beds of the Levantine fresh-water 
lakes. Similar relations are known from Cos and the Cyclades 
and it is evident that subsidence of the Aegean was permitting 
ingress of Mediterranean waters. Recent vulcanicity in the 
Aegean is concentrated along a curved line that runs from 
Aegina, Methana and Poros in the Saronic Gulf, through Melos 
and Thera (Santorin) to Nisgros in the Dodecanese. Possibly it 
was movement along this line that both initiated the vulcanicity 
and led to the subsidence and submergence of the area south of it. 
At a later stage Mediterranean waters passed this line and spread 
over the whole of the present Aegean. The great depth of the 
northern Aegean and the Sea of Marmara (more than a thousand 
metres) and the rectilinear nature of the southern boundaries of 
the deep basins suggest that both were opened up by tensional 
rifting. Certainly, when the Mediterranean waters spilled over 
the watershed into the river valley that is now the Dardanelles, 
they descended to a Marmara Basin that was already depressed 
and flooded, and had communication by a drowned Bosporus 
with the brackish Pontic lake and shared its special fauna. This 
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fauna was abruptly killed by the arrival of the salt Mediterranean 
water and survives today only in the brackish coastal limans and 
river mouths of southern Russia. 

Tensional rifting, subsidence and submergence were also 
occurring on the African side of the Mediterranean. We have 
already seen 1 that in Ethiopia and Yemen great outpourings of 
lava occurred in late Cretaceous times and we associated this with 
the rifting that separated India from Afro-Arabia and created the 
Arabian Sea. Doubtless these movements extended into the Gulf 
of Aden, and possibly the first initiation of the Red Sea rift may 
have occurred as early as this. But the important disturbances 
came later and like those of central Europe were associated with 
doming. Hans Cloos recognized a single major dome, 2 but 
present-day photogeological knowledge of Arabia makes it both 
more accurate and more helpful to recognize two. The more 
southerly includes the highlands of the Yemen, Somaliland and 
Ethiopia and has its axis along the Gulf of Aden. It is split into 
three by the Y-plan of the rifts with the downdropped block of 
Danakil in the angle, overlooked by some of the greatest elevations. 
The doming has here lifted the Cretaceous plateau basalts to great 
heights and the copious monsoon rains of Ethiopia have carved 
them into impressive mountains. The second dome is not separated 
from the first but has its axis along the Red Sea to Sinai and 
broadens greatly in the region of the Tropic. On the Arabian side 
the effects of doming reach eastward to Riyadh, and it is this 
upland bulge of central Arabia that separates the two great sand- 
filled depressions — the Nafud to the north and the Rub* al-Khali 
to the south. On the Nubian side the doming is less pronounced 
but its effects may be traced as far as the Nile at Dongola. Here- 
abouts also the Red Sea deepens in a long narrow central trench 
to more than 2 km. Doming and the beginnings of rifting are 
essentially middle and later Tertiary. Recent geological explora- 
tion has revealed great thicknesses of sediment, possibly exceeding 
6,000 m. and of Miocene or later age, in the southern or Eritrean 
portion of the rift. Further north the earliest beds laid down 
within the rift are Pleistocene. At its northern end, where the rift 
forks on either side of Sinai, it is very young indeed. Here rifting 
invaded an area that had been overspread by the Mediterranean 
of Miocene times, and deposits of that age are faulted down beside 
the Gulf of Suez at the foot of the Red Sea Hills. Not only so, 
but the breaching of the Egyptian-Sinaitic upland is complete. 
Even today the fauna of Eritrean and Indian Ocean affinities 
1 See above, p. 9. 2 §v, 1. 
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flourishes as far north as the Great Bitter Lake in the Mediterra- 
nean lowland. Old shorelines at higher levels show that for a time 
there was free communication between the two seas, but a small 
rise of the land relative to the sea permitted the growth of the 
Nile delta to effect their separation. 

East of Sinai in the Gulf of ‘Aqaba old shorelines with corals 
have been claimed to occur as much as 230 m. above present sea 
level. This is (presumably quite coincidentally) only a few metres 
lower than the rock sill that leads into the southern end of El- 
Ghor, the Palestinian rift that holds the Dead Sea and the Sea of 
Galilee, some 350 km. long, 15—20 km. wide, with a rock floor 
that descends more than a kilometre below the rim on either side. 
As everyone knows, most of the floor lies far below sea level, but 
it is clear that the sea has never gained access to it. The only 
deposits in it are of Recent alluvium. 

Associated with this late Tertiary and Quaternary rifting were 
further outpourings of basalt. They are found widespread in 
Ethiopia, and in Arabia from the Yemen northwards to the 
Syrian desert, where they occur extensively on the north-east side 
of the long, linear and possibly tectonic depression of the Wadi 
Sirhan, in the Jebel Druz and the Hauran. Yet others cover large 
areas on both sides of the Syrian-Turkish border. Vulcanicity of 
the same period but of a different kind has added some of the 
most striking landscape features to the fold belt in Turkey in the 
form of major volcanic cones. Melendiz and Erciyas rise 1,500 m. 
or more above the Anatolian plateau beyond the Taurus; Nemrut, 
Suphan, Ai Adag and Ararat (5,165 m.) form a remarkable 
aligned sequence north of Lake Van, while Haram and Savalan 
dominate all the country between Lake Urmia and the Caspian. 
Demavend (5,655 m.), rising above the Elburz 40 miles north- 
east of Tihran, carries permanent snows, as does its companion 
Kuh-i-Nizwa, 60 miles to the east. Far to the south-east on the 
borders of Baluchistan another line of volcanic peaks occurs, of 
which Kuh-i-Taftan is the most notable. Farther to the east 
vulcanicity is absent, but on the northern margin of the fold belt 
Elburz (5,633 m.) and Kazbek (5,047 m.) form the culminating 
peaks of the Caucasus, and in Mediterranean Europe we have 
already noted the Aegean volcanoes and need hardly mention the 
volcanic line that stretches north and north-west from Etna to the 
extinct volcanoes of Latium. 

Here we conclude. We have traced the evolution of that portion 
of the terrestrial crust that was to become the Ancient World in 
terms of the knowledge and ideas current among geologists today. 
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It is the history of two great land masses, Afrasia and Eurasia, 
and an intervening mid-world sea, the Tethys. From their inter- 
action has come the great and complex mid-world belt of moun- 
tains, and the group of seas, geologically of very different origins 
and relationships, that are so closely associated with it. In two 
places these seas transgress on the fold belt, so that Africa and the 
eastern Mediterranean are connected on the one hand by Aegean, 
Marmara, Black Sea and Azov to the steppes of Russia, and on 
the other by the Sicilian straits and the western Mediterranean 
to Pyrenean France. It is tantalizing that geological science can 
as yet throw so little light on the causation of these patterns of 
land and water that have so much importance for pre-history and 
history, but, in geological as in human history, elucidation of the 
nature and succession of events must precede speculation about 
causes. Our account has, of course, not been without its recourse to 
speculation but has naturally become fuller as the dawn of history 
is approached. Its time scale is not constant but elastic and has 
been more and more extended as it approaches the present. In the 
end it overlaps with pre-history, and the most recent events we 
have described — for example the separation of the waters of the 
Mediterranean from those of the Red Sea — were unwittingly 
witnessed by tool-using man. 

The earlier part of our sketch depicts a time when the relation of 
the land masses Eurasia and Afrasia to the climatic zones of 
humid and arid tropics was very different from that of today, but 
in the later part — the 60 million years of Tertiary time — this 
relationship was much as it is now, though there was perhaps 
more warmth in all latitudes. The last part of our sketch has 
laid stress on the very recent origin — only three to five million 
years ago — of our mountain ranges as positive relief features. 
The climatic importance of this fact cannot be overestimated. 
Only from this time could the distribution of rainfall with wet 
windward mountain slopes, and rain shadows in intermontane 
valleys and leeward plains, that is such an essential feature of the 
environmental geography of the Ancient World, come into 
existence. Only with their elevation into the altitudinal zone of 
regular rains or winter snow and summer melting could the 
mountains of the region give birth to and nourish some of its 
most significant rivers. Particularly where the mountains of the 
fold belt abut against the lowlands of the arid tropical zone or 
against the dry interior plains of Asia does this relationship 
become prominent. Finally, we may note how two of the most 
recent of geological events — the downwarping of the foreland in 
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front of the Zagros Mountains to let the waters of the Persian 
Gulf into the Mesopotamian region, and the in-breaking of the 
Red Sea till it joined for a brief time the eastern Mediterranean — 
have provided ‘ water bridges ’ across the great zone of aridity that, 
everywhere west of Makran, cuts off the mountain zone from the 
Indian Ocean. And even the third ‘water bridge’, whose history 
we have not attempted to follow here, the Nile, was not un- 
influenced by those same events. For the zone of the cataracts 
that separates the Nile of Egypt from the region of the former 
Lake Sudan is the zone of influence of the Nubian-Arabian up- 
warp that was certainly active in Pleistocene times and may 
possibly be still moving today. 
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CHAPTER II 



PHYSICAL CONDITIONS IN EASTERN 
EUROPE, WESTERN ASIA AND EGYPT 
BEFORE THE PERIOD OF AGRICUL- 
TURAL AND URBAN SETTLEMENT 

I. THE NATURAL, EARLY POSTGLACIAL 
ENVIRONMENT 

The elements of the physical geography of the Near East and the 
Middle East are characterized by considerable regional diversity 
and colour no less rich and varied than the present cultures and 
peoples of this area. Whether we contrast the warm, parched 
plains of the Libyan Desert with the cool, foggy slopes of the 
high Caucasus, or the humid, fertile tract of riverain Mesopo- 
tamia with the bleak shores of the northern Caspian, the manifold 
variations in the natural environment are ever obvious. In the 
course of millennia races of diverse religions and cultures have 
modified the physical landscape of plain and mountain, steppe 
and forest, impressing upon it the features of a cultural landscape. 
This new pattern has in places obscured the basic physical 
features’, elsewhere it has emphasized more vividly the pre- 
existing distinctions and distributions. 

The Near and Middle East presented a somewhat different 
aspect in pre-Neolithic times from that of today. Topography and 
landforms, it is true to say, have not changed perceptibly, but 
vegetation and soils have suffered severely at the hand of man. 
Forests have given way to fields, or have been reduced to barren 
scrub by fuel-gatherers and browsing goats. Extensive grasslands 
have been ploughed up or impoverished by overgrazing. Deso- 
late steppe or the few isolated pines or oaks preserved in a Muslim 
cemetery may be the only evidence of a once luxuriant forest. 
These are changes due to the intervention of man. Climatic 
changes have also taken place which, by reason of their effect on 
the composition and character of natural vegetation, have 
significantly modified conditions of human habitation. 

The following sketch of the major physical aspects of the 
natural environment before the advent of villages and farming 

[351 
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communities, of towns and cities, must necessarily be incomplete; 
it need not, however, be either speculative or hypothetical. 
Prehistoric geography is essentially a physical science founded on 
factual evidence which is provided by such studies as geology, 
geography, botany, zoology, meteorology and archaeology; no 
attempt will be made to discuss or evaluate here the various 
methods of research and classes of evidence employed. 

Topography and terrain are fundamental factors in biological 
distribution. The Eurasian and the Afrasian steppes, the broad 
intervening expanse of mountain systems and the intermontane 
valleys or plateaux constitute three zones of climatic and bio- 
logical phenomena. Geologically and topographically also this 
threefold division is applicable, as follows: 

(a) The Northern Plains and Tablelands. Tectonic stability and 
a dominance of horizontally bedded sedimentary rocks are 
characteristic of European Russia, a great geotectonic province. 
Relief is largely limited to deeply incised, widely spaced river 
valleys or ravines. 

( b ) The Mountain Belt. The central zone in the Balkans, Asia 
Minor, the Caucasus and Iran reflects the complex folding and 
faulting associated with the alpine phase of mountain-building. 
This type of terrain is one of high and low mountain-chains with 
interspersed alluvial valleys or intermontane plateaux. 

(c) The Southern Hills and Plains. To the south of the moun- 
tain belt, the territories of northern Africa, Arabia and the Fertile 
Crescent are built of horizontal or moderately warped, somewhat 
eroded and dissected, sedimentary rocks on an ancient crystalline 
shield. The diversified topography varies from flat or irregular 
plains and tablelands to hills or even low mountains . 1 

These landforms have a direct bearing upon human settlement. 
Agriculture in mountain areas was strictly limited to the confined 
basins, while only sheep or goat herding may have been practic- 
able on the steeper slopes. Communication with other areas was 
often difficult; as a result cultural and political isolation may have 
occurred within the regions and traffic between neighbouring 
fringes was hindered. On the whole, the central mountain belt 
was a mosaic of densely and sparsely inhabited areas, with a 
multitude of ecological niches on ridges, foothills and valley- 
floors; possibly, but not necessarily, it constituted an impediment 
to cultural and commercial exchange between north and south. 
In contrast, settlement in the open areas of the Eurasian and the 

1 The classification of landform types by E. H. Hammond (§i, i) has been 
applied to the areas shown in Map 2. 
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Afrasian plains was governed mainly by the distribution of water. 
Communications of all kinds were good and the easier conditions 
facilitated the movements of peoples and the maintenance of 
large political organizations. 




Map 2. Distribution of terrain types (after Hammond, see§i, 1 ; modified in detail). 
1 » Level plains; 2, undulating and rolling plains; 3, hill lands; 4, plains studded 
with hills or mountains; 5, tablelands and plateaux; 6, low mountains; 7, high 
mountains. 
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Terrain as a controlling factor was thus limited to the Moun- 
tain Belt. The best localities for settlement, such as the Hungarian 
Plain or the Aegean Basin, need no detailed description. Nor is it 
necessary to stress the obvious importance, both in prehistoric and 
in historic times, of such natural gateways as the Axius (Morava— 
Vardar), Danube, Save or Carpathian routes leading into the 
Alfold of Hungary, the Dardanelles and the Bosporus, the 
Cilician Gates, the Halys— Euphrates-Araxes routes or the 
Diyala-Zagros passes. 

The natural qualities of the various soils — the backbone of 
agriculture — are due, on the one hand, to prehistoric climatic 
conditions and, on the other, to underlying sediments or bedrock 
as well as to topography. Deforestation and the destruction of 
vegetation by man have, however, seriously affected the soils of 
large parts of the Near and Middle East. Soils have been widely 
eroded on hill slopes, particularly in areas of rougher terrain, and 
have been washed down into the alluvial lowlands. In some 
centres of ancient civilization the effects have been so catastrophic 
and the natural resources of the land have been so greatly 
modified that past and present population densities in any given 
region need by no means correspond. 

In lowland Romania, the Ukraine and southern Russia the 
dominant surface sediment is a thin sheet of ancient wind-borne 
dust or loess. In the climate of the area the loess has a good 
mineral supply and produces the world’s most fertile soils. The 
black soils or chernozems are many feet deep and are rich in 
organic matter. They have not been subjected to erosion, nor have 
they deteriorated appreciably in the course of time. Good aera- 
tion and drainage render loess unfavourable to forest growth; 
loess in the Danube Basin suited a more open vegetation, a factor 
of importance to early farmers. 

On the steeper slopes of mountainous terrain soil development 
has always been retarded by the rapid run off of rain water, and 
mountain soils are naturally stony and poor ( lithosols ). Deforesta- 
tion of perhaps the greater part of the slopes of the central 
mountain belt has led to extensive soil erosion so that re-foresta- 
tion has often become technically difficult. 

The silts and clays which have been stripped off the uplands 
are re-deposited in the lower stream or river valleys by the winter 
or the spring flood-waters ( alluviation ). Such alluvial deposits are 
frequent in the basins of the central mountain belt, in the larger 
river valleys such as Mesopotamia and Egypt, on coastal plains, 
and in some oases. Where these loamy or clayey soils are suffici- 
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ently fine (i.e. without much sand and gravel), they are highly 
fertile by reason of their structure and of the repeated replenish- 
ment of their minerals. If, however, salt is present in the bed- 
rock of the catchment area salinization of soils may take place, as 
in some interior basins or in the low Mesopotamian plain, where 
large quantities of slightly salty water have evaporated (particu- 
larly where water has been dammed back by irrigation works). 
Accelerated alluviation has occurred in historical times as a 
result of man-induced erosion in the upper reaches of rivers; 
major changes have followed, most strikingly in the coastal plains 
of the Aegean Basin and in the Orontes Valley. 

The greatest transformation has taken place on the moister up- 
lands of the Mediterranean littoral and on the hilly flanks of the 
Fertile Crescent. Originally this undulating country was covered 
by a mantle of rich red loams ( terra rossa ), which generally do not 
form afresh under present climatic conditions. Terra rossa is an 
easily erodible sediment, and the combined effects of early de- 
forestation, agricultural decline during the Byzantine period and 
overgrazing by the herds of pastoral peoples have removed the 
greater part of the soils on this type of terrain. Evidence that 
such soils cannot be replaced is provided by the denuded lime- 
stone hills of the Peloponnese and Syria. 

In the arid parts of the southern hills and plains the poor sandy 
or stony soils are due to the dry climate which impedes the 
biological and chemical processes of soil development. The 
deserts may consist of angular rock rubble (rocky desert or 
hammada ), gravel wastes ( serir ), or mobile or fixed sand dunes of 
various types (sandy desert or erg). The borders of the hill 
country and the dried-up river systems are dominated by serir, 
hammada being more characteristic of upland or tableland 
surfaces, such as the Syrian Desert. Areas of erg occur sporadically 
in lowland basins, often in association with alluvial salt flats 
( sabkhas ), in eastern and southern Arabia, in north-western India, 
in the deserts of Turkestan, and on the northern shores of the 
Caspian Sea. 

Natural vegetation, inasmuch as it consists of specific regional 
plant associations, is the outcome of the sum total of local climatic 
factors. Indeed one of the basic principles of plant geography is 
that vegetation is a function of the climate and is determined by 
it. Accordingly, Map 3 shows the modern climatic zones, with 
latitude or elevation, more effectively perhaps than would 
charts of temperature or of rainfall distribution. This map of the 
natural — as opposed to the man-induced — vegetation of the Near 
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and Middle East simultaneously provides a fairly accurate picture 
of the distribution of vegetation and of climates during the Post- 
glacial Period, before the first agricultural and urban settlements. 




Map 3. Natural, postglacial vegetation belts before agricultural colonization (i.e. 
c. 8000—5000 b.c.). i. Cool-temperate, predominantly coniferous forest; 2, warm- 
temperate, deciduous or mixed forest; 3, subtropical, evergreen and coniferous wood- 
land (including tropical scrub and thorn forest in south); 4, semi-arid grasslands and 
parklands (steppe); 5, semi-desert, shrub and grass; 6, desert; 7, subtropical, galeria 
woodland along exotic rivers and at ground-water oases. 
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The salient features and elements of the vegetation belts in 
Map 3 may be briefly described. The cool temperate forests 
experience moderate to abundant moisture throughout the year; 
they have long, cool winters and at least 120 days of frost per 
annum. Although some of the winter-dormant, deciduous trees 
are present, several species of spruce, pine, and fir form a domin- 
antly needle-leafed coniferous forest. This is the case in the 
Armenian— Kurdish highlands, the Caucasus and some of the 
higher ranges of south-eastern Europe. In the warm-temperate 
forests winters are less severe; the annual number of days of 
frost varies from 30 to 120 and a moderately dry season occurs. 
In south-eastern Europe and the Caucasus, where rains are most 
frequent in summer, hardwood forests with oak, ash, lime, elm 
and maple are typical, whereas black pine, juniper and evergreen 
oak are more abundant in the summer-drought areas of northern 
Greece, Asia Minor and north-western Iran. These areas have all 
been affected by deforestation and overgrazing in various degrees. 

Southwards of the warm-temperate forests lies the classical 
Mediterranean woodland with its subtropical, evergreen and 
drought-resistant elements. With less than 30 days of frost 
annually the effect of winter is negligible, but summers are con- 
spicuously dry. Along this belt, which rises to an altitude of 
2500-3000 ft. and extends from the Aegean Basin and Coastal 
Anatolia to the Levant and the uplands of the Fertile Crescent, 
open woodlands of evergreen oak were probably once predomin- 
ant. Subtropical pines and the wild olive tree are also important. 
However, as the result of deforestation, goat-browsing and soil 
erosion, a secondary scrub or brush vegetation known as maquis 
has replaced the arboreal elements with species such as the straw- 
berry bush, heather, myrtle, pistachio, and stunted evergreen 
oaks. These characteristic Mediterranean types, originally con- 
fined to poorer soil and rocky terrain, have thus occupied wide 
stretches through the agency of man, replacing the more orna- 
mental higher elements. In many areas a second stage, a climax 
of impoverishment, has been reached, in which only a steppe-like 
shrub vegetation with several thorny species ( garigue ) has been 
able to resist the effects of over-grazing. 

Throughout much of the Near and Middle East tree growth is 
impeded by intense periodic or even chronic drought. In the 
loess belt of the northern plains the exceptionally well-drained 
subsoil and the vegetation growth during the season of greatest 
evaporation place the steppe tree-limit near the line of 20 in. 
annual rainfall. Elsewhere with normal soil conditions and winter 
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rains this limit is about 12 in. Consequently grasslands with 
occasional stands of trees dominate southern Russia and extend 
as a series of enclaves along the loess of the Romanian and the 
Hungarian plains up into Central Europe. Similarly the inner 
margins of the Fertile Crescent and large parts of Iran and 
western Turkestan are by nature characterized by a grassland 
vegetation. The moister grasslands are still accessible to dry 
farming, that is to agriculture without irrigation. 

A continuous mat of herbaceous or grass vegetation is no 
longer possible where there is more than a certain intensity of 
drought. Below the average rainfall limit of 6 to 8 in. semi- 
desert is found and economic use is confined to nomadic pastoral- 
ism. The vegetation is restricted to isolated tufts of grass, 
shrubs and low bush. When the average interval between such 
scattered plants exceeds some 50 yards the term ‘desert proper’ is 
employed. The line of climatic division lies somewhere between 
1 and 4 in. of rainfall. This kind of desert is of little use even to 
the nomadic pastoralist. 

A conspicuous exception to the quasi-sterility of the arid zone 
is the oasis, whether fed by ground-water springs or by exotic 
streams (streams which derive their waters from a different 
climatic region) carrying waters from distant humid lands. Such 
are the fertile and well-watered alluvial flood-plains of the Nile 
and of the Tigris and the Euphrates. Within the range of these 
flood or river waters— on the surface or below it — there grows a 
combination of lush subtropical forests and seasonal grasslands 
known as galeria woodland. To some extent perennial swamps are 
present, but the greater part of such alluvial flats is only seasonally 
inundated. Such habitats and their vegetation will be discussed in 
detail for Mesopotamia and Egypt below. 1 

Just as the main physiographic units in the area under con- 
sideration are divided into three almost latitudinal belts, so are 
some of the most distinctive climatic regions. Obviously it is 
impossible to speak of ‘climatic controls’ in a deterministic sense, 
but certain climatic factors do definitely set broad limits to human 
efforts unless special pains are taken to offset them. This is 
particularly the case where more primitive populations have a less 
efficient technology. The lack of sufficient rainfall makes dry 
farming impossible, while irrigation agriculture is practicable 
only in certain selected areas. A further lack of rainfall will 
eventually impose a similar restriction on a pastoral economy. 
With less than 4 in. of rainfall human existence outside the oases 

1 See Sects. 111 and iv. 
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or galeria woodlands was distinctly marginal, and this line may 
be taken as a kind of practical ‘arid limit’ (Map 4). 

Severe or repeated frosts set northern and southern limits to a 
variety of cultivated plants such as citrus fruits, date palms, 




Map 4. Some climatic zones. 1, Areas with more than 30 days of frost annually; 
2, areas with less than 4 inches average precipitation, excluding oases; 3, most 
favourable Mediterranean climates defined by distribution of olive cultivation and 
wild habitat of Olea saliva. 

olives and eventually even the grape vine. An ecologically 
significant limit is given by the criterion of 30 days of frost 
annually, which coincides approximately with the 32 0 F. isotherm 
for the coldest month (January). The present-day cultural land- 
scape as well as the natural vegetation indicates notable changes 
or transitions in this critical zone, which divides areas with and 
without an effective winter, in the sense of a cold season. This 
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limit can also be used to differentiate the temperate zone from 
the subtropics. It is likely that this ‘winter limit’ had its implica- 
tions for prehistoric peoples. Intense cold can be counteracted 
only by effective clothing and artificial heating, and may thus 
restrict northward expansion of cultural groups which are not 
equipped with the necessary techniques. Such considerations 
must be significant in studying the ecology of prehistoric peoples 
in the area. 

But not only to man are such limits crucial. Similar arid and 
winter limits had a decisive significance for early domesticated 
plants. Einkorn wheat, for example, proved poorly suited to 
irrigation agriculture in Mesopotamia and Egypt when the first 
Middle Eastern farmers moved down to the arid plains . 1 As a 
result emmer wheat became the exclusive species there. Similarly 
the northward expansion of the food-producing populations, 
originating from the subtropical woodlands of the Near East, was 
hindered by cooler temperatures: the grape, fig and olive could 
not be carried along with them; more resistant plants were 
selected instead. On poorer soils under hard climates wheat and 
particularly barley proved uneconomical. To offset this loss more 
modest crops such as rye and oats achieved a prominent position 
in cool-temperate latitudes. 

It is certainly no coincidence that the foci of the ancient 
civilizations of Mesopotamia, Egypt, Syria, Greece and Persia 
were located approximately in the most favourable zone, for their 
economies were based on an agriculture intimately associated with 
subtropical products. Admittedly no absolute control was 
exercised by physical conditions in particular zones, but their 
existence should be realized and understood, and their possible 
implications be considered. 

This so-called optimal zone, which coincides more or less with 
the northern margins of the ‘southerly plains’ and with the 
southern peripheries of the ‘central mountain belt’, coincides also 
with the natural distribution of wild plants which archaeology has 
identified as the first to be domesticated. By far the majority of 
the plants, known from palaeo-ethnobotany to have been first 
domesticated in the earliest (‘western ’) 2 Neolithic cultural sphere, 

1 Geographical aspects of early plant domestication are described with further 
references in §i, 2. 

2 Reference is made here exclusively to what is known as the Middle Eastern 
nuclear or hearth area, in which western civilizations had their first roots. Early, and 
probably independent, first cultivations of numerous other species must be assigned 
to other areas such as South-East Asia, Central America and the tropical Andes. 
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had their wild distribution here. Hans Helbaek has been able to 
show that the earliest plants shown by archaeology to have been 
cultivated and domesticated were emmer wheat and two-rowed 
barley, probably grown in association. The areas of distribution 
of the respective forms Triticum dicoccotdes and Hordeum spon- 
taneum overlap only on the slopes of the Fertile Crescent at 
altitudes of 2000-4300 ft. (Map 5). The first steps towards the 




Map 5. Some biological zones. Native habitats of: 1, Triticum aegilofoides (wild 
prototype of einkorn); 2, Triticum dicoccoides (wild prototype of emmer); 3, Hor- 
deum sfontaneum (wild prototype of barley), after Helbaek, see §1, 2; 4, northern 
limits of citrus fruits; 5, northern limits of date palm ( Phoenix dactylifera). 

domestication of plants within the Middle Eastern cultural area 
may therefore have taken place in that region, or at least within 
the native habitat of either of the two wild wheats. Equally 
important are the subtropical cultures of olives, dates and grapes. 
All three were widespread and ubiquitous in the cultural land- 
scape before 3000 b.c. The native habitat of the wild olive tree 
(Olea saliva) coincides with the limits of olive cultivation indicated 
in Map 4. The grape also seems to have originated in the Fertile 
Crescent, but the early history of the cultivated date palm is 
obscure. 
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The areal focus of transition from food-gathering to food- 
producing economies and the establishment of the earliest 
farming communities can be better understood if the relevant 
physical factors are appreciated. Indeed the vital intellectual and 
economic transition associated with the first domestication has 
been attributed by several authorities to changes of physical 
environment. The physical conditions previously described were 
those which prevailed in the period c. 8000—5000 b.c., but since 
the beginning of agriculture seems to date from about 10,000 b.c. 
it is imperative to survey primary changes in the natural environ- 
ment during the later Pleistocene Period. 

These changes were chiefly controlled by climate. In fact many 
major oscillations of world-wide climate have taken place during 
the last million years or so. Higher middle latitudes have been 
subjected to an alternating series of glaciations and warmer, inter- 
glacial, periods, the series covering at least a million years during 
the age now known as the Pleistocene Period. World-wide 
climatic conditions approached a level comparable with those of 
the present day about 10,000 years ago. In so far as the geological 
sequence can be ascertained by radiocarbon dating 1 the chron- 
ology is as follows. 

( a ) Last Interglacial Period (before 70,000 b.c.). Warm con- 
ditions universal, probably lasting some 30,000 years, for part 
of which it was moister than at present in lower latitudes. 

(J?) Wiirm or Last Glacial Period , early stages (70,000—28,000 
b.c.). Colder, generally moist climates with development of con- 
tinental glaciers over Scandinavia and Canada, advance of high 
mountain glaciers. At first, moist ‘pluvial’ conditions in lower 
latitudes. 

(c) Interstadial Phase (28,000—26,000 b.c.). Cool-temperate 
interval, with temporary recession of world glaciers. 

(d) Wiirm or Last Glacial Period , main and late stages (26,000- 
8000 b.c.). Cold, generally dry climates with maximum advance 
of glaciers, c. 1 8,000 b.c., followed by intermittent retreat and last 
glacial relapse, c. 9000 b.c. 

(<?) Postglacial or Recent Period (8000 b.c. to present day). 
Approximately modern conditions of temperature and precipita- 
tion ; higher latitudes experienced their maximum temperatures 
with greater moisture in most latitudes, c. 5 500-2 500 b.c. 

1 See §1, 3, which gives the most recent analysis and detailed commentaries by 
specialists as well as an extensive bibliography of the subject in general. 
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II. PHYSICAL CONDITIONS IN SOUTH-EASTERN 
EUROPE DURING THE LAST GLACIAL PERIOD 

The Postglacial environment of the Balkan Peninsula and 
southern Russia was, from all available evidence, more or less 
identical with the conditions described as ‘natural’ above. A 
slight advance of the forest at the expense of the steppes is 
recorded in the Ukraine, contemporaneously with the Atlantic 
phase, c. 5500-3000 b.c. For greater contrasts in physical con- 
ditions in this zone it is necessary to turn to the environment of 
the Last Glacial Period. 

The climate in south-eastern Europe was decidedly cold during 
the Last Glacial Period. Small glaciers were present in the eastern 
and southern Carpathian mountains, the Balkan ranges and the 
Peloponnese (above levels of about 6000 ft.), and particularly in 
Yugoslavia (above 4000 ft.). All the high and low mountain 
country was reduced to the conditions of the alpine meadow or 
scrub zone, while wind-borne loess sediments were deposited over 
a vast area which covered all southern Russia, the Rumanian and 
Bulgarian lowlands and the Hungarian plain. Natural conditions 
on the loess plains long retained a special significance for pre- 
historic man during Postglacial times as has already been shown. 

At the time of its deposition during the main and late glacial 
stages the loess belt had a dry steppe vegetation, while the foot- 
hills of the higher country carried a forest— tundra vegetation. 
True woodlands of boreal type occurred in eastern Bulgaria and 
the southern Crimea, and of mixed deciduous type along the 
Greek and Yugoslav littoral. Permanently frozen subsoil, such 
as is now found in northern Siberia, was present in the Hungarian 
Plain and the greater part of the Ukraine. These areas, together 
with the higher terrain of the Balkan Peninsula, had annual mean 
temperatures lower than 28° F. (today over 50° F.) and mean 
July temperatures in the 50’s (today in the 60’s). 1 These con- 
ditions were reflected in the fauna, which consisted of large herds 
of woolly mammoth, wild horse and reindeer as well as woolly 
rhinoceros, wild cattle and various cervids. 2 

The early glacial periods however were moist and not so severe 
climatically as is indicated by tree pollen in many of the later 
steppe areas as well as by geomorphic phenomena. 

The vegetation belts of south-eastern Europe during the main 
glacial period are shown in Map 6 according to a reconstruction 
1 §n, 3; §n, 1, 276 £ 2 §ii, 4, chs. 8 and 12. 
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by B. Frenzel 1 on the basis of pollen, geological features and 
fauna. Map 6 includes both south-western Asia and Egypt; here 
we rely partly on Frenzel’s work and partly on other reconstruc- 
tions 2 which, being dependent on geological data, are less trust- 
worthy for the areas south of the mountain belt. The overall 
reconstruction does, however, give a fair picture of physical 
conditions in the Wiirm or Last Glacial Period. 



III. PREHISTORIC GEOGRAPHY OF 
SOUTH-WESTERN ASIA 

Here we must confine our attention to the last glaciation and the 
first half of the Postglacial Period. Abundant evidence of at 
least two cold phases is available from the highland areas and of 
several pluvial or moister periods from the drier lowlands. It 
should, however, be borne in mind that much of the evidence 
in many areas has been obtained from inadequate field studies, so 
that it must be used selectively; it is, moreover, often open to 
different interpretations. 

In the naturally rougher and well-wooded highlands of Ana- 
tolia, the Caucasus and Iran two geomorphic processes, now 
restricted to the highest peaks, were of some significance. These 
are glaciation and frost-climate weathering such as is found above 
the timber line in the high alpine zone. Permanent ice and snow- 
fields are of very little importance here at the present time and 
even at the climax of the last glaciation they were limited to 
cirque glaciers and a few isolated valley glaciers. These pheno- 
mena, recent and fossil, have however been the best studied of 
all geomorphic features in the area. By contrast, those of the 
alpine zone, which are frost-climate agencies responsible for 
patterned ground and for the slow flow of water-saturated muds 
over impermeable, frozen subsoil (solifluction), have been but 
little studied. 3 

At the present time the climatic snowline — below which as 
much snow melts as falls per annum — lies between 10,000 and 
1 5,000 ft. Only a few of the highest peaks in eastern Anatolia and 
northern Iran still harbour glaciers, but they are more numerous 
in the high Caucasus. During the last glaciation the existing 
glaciers increased in size and advanced to form tongues of ice 
protruding downhill into adjacent valleys. Those of the Caucasus 

1 §n, 2- 2 § ni, 4. 

3 The materials of this section are summarized in §n, 4, ch. 12 and §111, 4, ch. 4. 
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extended to a maximum of some 40 miles on the northern flanks 
and of 25 miles on the southern. New glaciers also formed at 
lower elevations in the same areas and throughout many lower 
ranges of central and western Anatolia, Kurdistan and the 
southerly Zagros ranges of Iran. The climatic snowline respon- 
sible for these glaciers is estimated to have been 2000— 2700 ft. 
lower than that of the present day. 

The rather scanty evidence of glacial age solifluction at least 
suggests that the alpine tree-line also stood proportionately lower. 
This seems to put the unglaciated parts of the Caucasus and the 
greater part of the Armenian and Kurdish plateau into the in- 
hospitable climate of the alpine zone (see Map 6). The implica- 
tion of this for palaeo-ecology is greater than the spatial extent of 
these areas might suggest. That the snow-line and the tree-line 
together stood so much lower implies that the temperature levels 
were correspondingly lower throughout the highland belt. Such 
a depression by 2000-2700 ft. 1 when we interpret it in terms 
of the modern average upper air lapse rate (i° F. per 300 ft.) 
suggests that the entire area was some 7-8° F. cooler on the 
average than it is today. This estimate is confirmed by palaeo- 
temperature measurements obtained from deep sea cores from 
the eastern Mediterranean. A section of sediment dated to 
28,000-10,000 b.c. indicates that surface water temperatures 
were some 9 0 F. colder than at present. 

The significance of these cooler conditions for Palaeolithic man 
is difficult to assess. There appears to have been no human 
occupation at Shanidar Cave in Iraq (at 2200 ft.) during the time 
from about 24,000 to 10,000 b.c., which corresponds with the 
glacial maximum. No contemporary cultures have yet been 
discovered elsewhere in the region at similar elevations. 2 It 
remains possible, if doubtful, that great parts of the highland belt 
were largely unoccupied by man during the second half of the last 
glaciation. As the transitional Natufian and Karim Shahr-Zawi 
Chemi 3 cultures with the beginnings of food-production date back 
to 9000 b.c. cultural progress in those early crucial millennia may 
have been limited to south-east and south-west of the high 
Taurus and of the Zagros. Palaeolithic surveys of the interior of 
Anatolia and Iran are absolutely essential if an answer is to be 
given to this problem. 

Pollen cores which were taken recently in western Iran may 

1 §111, 1 5, 1 3 1 fF. maintains that a lowering of 6000 ft. occurred in north-eastern 
Iraq, a somewhat anomalous situation possibly related to greater precipitation but 
certainly requiring further investigation. 2 §iii, 2 . 3 Ibid. 



Cambridge Histories Online © Cambridge University Press, 2008 




PREHISTORIC GEOGRAPHY: S.W. ASIA 51 

elucidate the Late Glacial and Postglacial climatic history of the 
highlands, of which very little is known at present. The only detail 
available is that the Wtirmian glaciers retreated from their 
maximum extent (perhaps 20,000 years ago) in stages, probably 
making a last minor re-advance during the final glacial relapse 
c. 9000 b.c. The snow-line during the latter stage was lowered to 
about half the maximum extent of the Wurmian glaciers, and this 
reduction may suggest an average temperature which was lower 
by 4 0 F. It has been conjectured that some existing ice fields 
disappeared temporarily during the warmer parts of the Post- 
glacial Period, but convincing proof of this suggestion is not 
yet forthcoming. By about 8000 b.c. temperatures probably 
approached those of the present day. 

In the interior basins of the central mountain belt of south- 
western Asia, 1 as well as in the arid Aralo-Caspian Depression, 2 
palaeo-ecological conditions during the Wurm glaciation and in 
part during the early Postglacial Period differed not only in 
terms of temperature but also in humidity. Moisture fluctuations 
in semi-arid country are very significant for all biological ele- 
ments. The lowering of mean temperatures in these areas by 
some 8° F. can be safely assumed, and would — if all other factors 
such as wind velocities and cloudiness remained constant — 
result in a reduction of evaporation from open stretches of water 
by at least 25 per cent. This would mean that more moisture 
would percolate into the soil and be absorbed by plants so that the 
density of vegetation and the discharge of rivers would be increased. 
Inland lakes and seas with no outlets would retain a greater 
volume of water, and in some cases they were actually able to 
overflow into adjoining basins. 

Chronologically, however, these high interior lake levels, 
which can be more precisely dated, fall within about the first 
quarter of the last glaciation, when the continental glaciers of the 
Early Wurm epoch were advancing. The lowering of tempera- 
tures suggested above was certainly not experienced at this time; 
a different explanation must be sought in terms of primary 
changes in the general circulation of the atmosphere. As an 
example the Caspian Sea, which during the Early Wurm epoch 
had a long enduring level at 240 ft. above that of the present day 
(or 148 ft. above sea level), overflowed over the Manych De- 
pression into the Black Sea. The area (‘Early Chvalyn Sea’) was 
approximately twice that of the present day. Some 75 per cent of 
the waters of this sea are now derived from the Volga Basin in 
1 Cf. § in, 4, chs. 3 and 5. 2 Cf. §n, 2, vol. 2, sect. 1, 7. 
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central Russia. 1 Today the sea-level fluctuations reflect primarily 
the summer temperatures in the Volga Basin. A more maritime 
climate with cooler, wetter summers would considerably augment 
the volume of water in the Caspian Sea and also feed the ad- 
vancing glaciers further north. 

As we have indicated briefly above, other geological evidence 
confirms that eastern Europe in the earliest parts of the last 
glaciation experienced a cooler, wetter climate, considerably more 
oceanic in character. Greater rainfall extended in varying degrees 
to all the areas under consideration. 

The Aral Sea stood 40 ft. higher than at present during the 
Early Chvalyn stage, but was deprived of most of the Oxus 
(Amu Darya) waters at a later date. Lake Balchash expanded, 
joining with the Sasyk and Alakol. The Tarim Depression 
probably contained a large lake, ancestor to the present Lop Nor 
pan. Along these lakes and their tributaries grew galeria forests 
with oak, alder, hornbeam, pine, birch and spruce. 

In Iran the great salt pans, or kavtrs, harboured considerably 
more water than at present, although it is not possible to say in 
what part of the Pleistocene Age were formed the terraces 
suggesting a lake some 200—250 ft. deep in the Great Kavlr. In 
the Nama Kavir of the Lut Desert there is some probability that 
the younger basin deposits (contradictory reports give 65 or 
800 ft. of lacustrine sandstone, sands and clays) are of the Last 
Glacial Age. The Hamun Lake of the Irano-Afghan border was 
at the same date probably some 25 ft. deeper and ten times as 
large as it is today. Further westwards Lake Urmia or Riza’lyeh 
at the Turkish border, which is today only 50 ft. deep, expan- 
ded to about twice its size and had a depth of some 200 ft. during 
the Last Glacial Age. 

In Anatolia the existing lakes expanded, while new lakes were 
created in several depressions. Most important in the latter 
category was Lake Konya covering roughly 2000 square miles. 
If we mention two only of the other lakes still in existence, the 
salt pan Tuz Golti (which now varies between o and 7 ft. in 
depth) was a broad, flat lake some 1 7 ft. deep, and Lake Burdur 
had a level higher by 250 ft., which caused the lake to overflow. 
Other evidence from each of the above areas includes river 
terraces, massive spring deposits and so forth. 

There is little doubt that ecological conditions in the climatic- 
ally less harsh lowlands were particularly favourable in the early 
part of the Last Glacial Age. But after perhaps 30,000 b.c. 

1 §in, 5, 1 29 1. 
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moisture conditions were reduced to about those which prevail at 
present, and the lower temperatures were sufficient to account for 
a Caspian Sea level some 90 ft. higher than at present, although it 
had no outlet. Aeolian activity became significant in the Turke- 
stan and Iranian Basins, and wind-borne loess sediments were 
widely deposited in treeless or sparsely wooded steppes between 
perhaps 30,000 and 10,000 b.c. The natural environment of the 
second half of the Last Glacial Age was comparatively harsh and 
not particularly attractive. This period corresponds with the 
Upper Palaeolithic cultures, which have so far not been recorded 
in the interior of Anatolia. However, well-adapted hunting popu- 
lations on the northern and western fringes of the Aralo-Caspian 
Depression lived on herds of reindeer, woolly mammoth and wild 
horse. An advanced Upper Palaeolithic culture found in the 
Devis-Chvreli cave of Georgia includes a fauna of boar, cave bear, 
brown bear, reindeer(?) and deer. 1 The apparent setting of this 
locality is woodland. 

In early Postglacial times climate and ecology assumed their 
modern patterns in this area. Two radiocarbon dates indicate that 
loess deposition had ceased by about 9000 b.c. The Postglacial 
Period was uneventful except for a drier interval, indicated by 
apparent aeolian activity along the Caspian shores; this belongs to 
the Bronze Age (second millennium b.c. ?). Conditions may have 
been similar in central Turkestan. Evidence of occasional 
moister interludes in the areas under consideration is problem- 
atical and not very convincing. 

In the hill country of the Levant — Palestine, the Lebanon and 
Syria, the Syrian Desert, the Mesopotamian lowlands and the 
Taurus-Zagros foothills — modern conditions range from desert 
in the centre to subtropical forests in the peripheral high country. 
The earliest geological work directed at the Pleistocene history of 
the area recognized evidence of greater moisture rather than of 
greater cold, but there is little doubt to-day that moister periods 
of geological significance known as ‘pluvials’ have affected the 
Fertile Crescent on several occasions. Traces of them are strongest 
on the Mediterranean littoral, and decrease rapidly towards the 
interior. They were caused by more frequent depressions over the 
eastern Mediterranean, with more numerous rainstorms passing 
eastwards. These pluvials were probably associated with more 
frequent torrential rains during the transitional seasons while the 
summers were certainly no less dry than at present. 

The most reliable or most applicable data come from the 

1 §m> 12, 2 2 8 S'. 
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Mediterranean littoral, from a sequence of cave deposits and 
from littoral sediments. 1 Along the shores of Palestine and the 
Lebanon there are, as along the coasts of other seas, innumerable 
indications of fluctuations of world sea level. Such glacio- 
eustatic oscillations, as they are called, reflect changes in the 
actual volume of ocean waters. Their origin is as follows. The 
water content of the continental glaciers of the Pleistocene Age 
was ultimately derived from the oceans, and during the various 
glaciations many million cubic miles of ocean waters were stored 
up in continental ice masses so that the sea level around the world 
fell to more than 350 ft. below that of the present day. During the 
warmer interglacial periods the present glaciers of Greenland and 
Antarctica were possibly reduced in size, thus contributing in 
part towards higher sea levels than at present. Consequently, 
geological indications of falling or lower sea levels (regressions) or 
rising or high sea levels (transgressions) can be used as chrono- 
logical tools. Evidence of a regression implies a glacial date, of 
transgression an interglacial date. 

The Levantine deposits of the regression corresponding with 
the Last Glacial Age show a uniform pattern. When there was a 
drop in sea level, masses of alluvial gravels were transported and 
deposited by streams now inconspicuous. The early regressional 
phase marked the maximum moisture of these pluvial phases. Later 
regressional deposits consisted of coastal dunes, interbedded with 
smaller gravel horizons or lake beds. This is the general picture 
of moisture reduction in the middle of the glacial phases, so that 
after perhaps 20,000 b . c . conditions were no moister, perhaps 
even drier, than at the present time. 

Inland, the excellent stratigraphy, both in texms of geological 
deposits and in terms of Palaeolithic industries, makes caves like 
the Mount Carmel group, Jabrud, 2 Jebel Qafzah, ‘Irq el-Ahmar, 
Umm Qatafah, Ksar Akil, Abu-Halka and ‘Adlun as instruc- 
tive as those of the French Dordogne. Geological interpretation 
of the cave sediments and study of the rich faunal associations 
provide a picture of a moist, cool early glacial period with Middle 
Palaeolithic industries, a midway warmer interval, and a final, 
intense cold phase corresponding with the Upper Palaeolithic 
occupation of the area. Table 2 3 gives a more vivid impression of 
the natural environment of the Levant. 

Of the other sources of evidence with regard to the Last Pluvial 

1 See § in, 8, for the most adequate summary. 

2 More correctly Yabrud. See p. 78, n. 1, below (Ed.). 

3 The basic sources are §m, 6, vol. 1 ; and §111, 1 1. 
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Period, inland lakes are few in this area. The only example avail- 
able is the Dead Sea, which probably reached a level some 300 ft. 
higher at this time, as compared with 650 ft. during a more 
ancient Pluvial Period. Further evidence, unfortunately undated, 
comes from innumerable alluvial deposits (silts, river gravels, etc.) 
throughout the area in question. 

Nothing has yet been said about the temperature. The evidence 
for greater cold is limited to indirect indications, although there 
is every reason to assume that a lowering of temperature of some 
7—8° F. also characterized this zone. As we have suggested above, 
the record of the fauna of the Levant may reflect increasing cold 
during the Last Glacial Age. This is substantiated by the presence 
of the crocodile in Palestine during the Last Interglacial Age, and 
again — apparently after an interval — in Postglacial times. 

In a few caves there are also deposits of flattish, angular lime- 
stone rubble which is generally attributed to frost-shattering. 
Lastly, plant impressions found in the Lebanon mountains and 
thought to date from the Last Glacial Age record only temperate 
woodland species such as oak, beech, elm and hazel, but none of 
the subtropical genera there at the present time. 

The evidence at present available from the northern and eastern 
sections of the Fertile Crescent implies that modern conditions of 
moisture have persisted for some 15,000—20,000 years, and 
modern temperature conditions since at least 8000 b.c. The fauna 
of the final Palaeolithic cultures of Iraq, dated by radiocarbon to 
10,000 b.c., is not unlike that to be expected under natural con- 
ditions today. 1 Neither the contemporary recessional moraines 
probably recorded in the youngest glaciological material from the 
highlands nor the thermoclastic deposits (due to strong variations 
in temperature) of contemporary cave levels in the Levant permit 
of the assertion that ecological conditions were ‘modern’ before 
8000 B.C . 2 

The zone of the southern Levant experienced a slightly moister 
climate in about 9000 b.c. during the period of early Natufian 
occupation. The gazelle, a creature characteristic of open country, 
was surprisingly rare at this level in the Mount Carmel caves, and 
several species of the genus disappeared in Palestine. By far the 
most abundant species of the time was the fallow-deer, a wood- 
land animal. Moreover, the hedgehog and a species of hyena 
became extinct locally. 3 To supplement the evidence of the fauna 
there is archaeological material which indicates fishing in the 
wadis of the Judaean highlands. This shows the presence of 

1 §in, 13. 2 §m, 4, io4ff. 3 §iii, 6; §m, 1, 418-33. 
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possibly stagnant, yet permanent, pools of water throughout the 
year. The existence of hunting populations, as indicated by the 
presence of plentiful Natufian flints, in the Negeb and Sinai 
deserts also supports this conclusion. Geologically there are 
several comparatively recent, high strand lines along the Dead 
Sea. These younger, unfortunately undated, shore lines rise to 
165 ft. above the present level. 1 Some of them are certainly not 
more than 12,000 years old. 

Another, later, moist interlude is indicated, but only in the 
same area of the southern Levant. The fauna at a Neolithic level 
of the Abu-U sbu‘ Cave on Mount Carmel suggests an annual rain- 
fall of 28-32 in. precipitation as compared with 22-24 > n - at the 
present time. 2 There is no precise dating for this or for the many 
other, albeit less coherent, pieces of geological information. From 
the Egyptian sequence a date in the fifth and fourth millennia may 
apply locally. This moister phase probably cannot be left out of 
account in Palestine, but the present state of knowledge about it 
is very rudimentary. 

Beyond the material mentioned here, there is no clear evidence 
that the average ecological conditions during the last ten mil- 
lennia differed greatly from those possible today. This does not 
exclude the irregular occurrences of sequences of ‘good’ or ‘bad’ 
years, but, seen as a long-term condition, climate in the better 
watered parts of the Fertile Crescent has not fluctuated signifi- 
cantly during Postglacial times. This need not, however, apply 
to the desert margins, where minor changes can easily be of 
ecological but not geological significance. 

Our understanding of the late prehistoric environment is im- 
perfect, however, unless we discuss the physical geography which 
is relevant to the possibilities of early settlement. 

The lower Mesopotamian lowlands, downstream of Ramadi on 
the Euphrates and beyond the Tigris bend below Samarra, 
represent the flood-plain of those two rivers — a combination of 
natural river embankments or levees and seasonally inundated 
alluvial flats. Annual high water on these rivers occurs in May 
and June when the melted snow waters from Armenia and the 
spring rainfall maximum in Turkey coincide. Thus, depending 
on the synchronization and the character of the winter snowfall 
and the temperature conditions in the high country, there may 
be appreciable floods. These floods are, however, irregular in 
character; they vary in time and extent and are not dependable. 
So despite an overall similarity with the Nile flood-plain of 
1 §m, 4, 106. 2 §111, 4, 1 14-15, with references. 
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Egypt, there are certain peculiarities. The deposition of silt is also 
not as great as in the case of the Nile, so that archaeological re- 
mains are very much more accessible and often quite visible, 
something unimaginable in the lower flood-plain of the Nile. The 
last major difference is the presence of salts in the Mesopotamian 
waters, which, when concentrated through repeated evaporation 
in alluvial basins or irrigated flats, lead to salinization. This 
hazard is not present in Egypt except in the coastal marshlands 
of the Delta. 

Given such a system with ground water available throughout 
the year along the river banks and in swampy parts of the alluvial 
flats, these areas naturally support a woodland vegetation. Today 
this is largely composed of date palms. In the natural state 
tamarisk ( Tamarix articulata ) and aspen ( Populus euphratica) were 
probably characteristic trees of the river levees, together with 
oleander, burning bush ( Rubus sanctus ), acacias and Ziziphus 
species. The seasonally flooded flats would be desiccated by late 
summer, permitting only a brush and herbaceous vegetation to 
thrive. Finally, on the desert uplands or ancient river terraces, 
only a desert or semi-desert vegetation is possible. 

The first agricultural settlement of the lowlands was no easy 
step for prehistoric man. The agricultural settlements of the 
Hassunan (perhaps 5900-5400 b.c.) and Halafian-Samarran 
(perhaps 5400—4300 b.c.) Periods generally made use of the 
winter rains in the foothill country of the Fertile Crescent. 
Further expansion in the plains was impossible without irrigation ; 
in fact it is most interesting to find that these older settlements 
actually lie somewhat beyond modern dry-farming limits. The 
difficulty was not so much one of using ground-water moisture, as 
was certainly done at some earlier riverain sites, but of ecological 
adaptation to a summer-growing cycle, making use of the flood 
waters of late spring and early summer rather than the winter 
rains. Not all the winter grains and orchard species were success- 
fully adapted, as we know. The other difficulty was to organize 
flood-plain irrigation in a simple technical sense. 

Possibly this difficulty explains why actual settlement of the 
lowlands by agricultural populations may not have proceeded 
downstream from the older sites between the Diyala and the 
middle stretches of the Tigris and Euphrates, but rather up- 
stream from the estuary. To understand this it is necessary to 
explain simple basin irrigation as practised in Mesopotamia and 
Egypt before the installation of perennial irrigation by dams and 
barrages. Owing to the presence of natural ridges of abandoned 
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levee embankments, and of small distributary branches, aban- 
doned stream channels and the like, the alluvial flats are divided 
into irregular natural basins. According to their elevation these 
drain off successively as the river recedes after the flood has 
reached its maximum. But, if the waters are held back by dams, dry 
season reservoirs can be created and the waters can be released 
into the fields as required. Water was later also lifted by means 
of the Archimedean screw or by the saqiya driven by animals. 

A plausible interpretation of the successive stages of coloniza- 
tion has been advanced by P. Buringh 1 on the basis of distinct 
physiographical units which have been observed in the Meso- 
potamian lowlands. Buringh divides them into five major units as 
follows. 

The estuary. In the lowest portions of the river, annual flow 
variations are subordinate to or obliterated by the tidal movements 
of the Persian Gulf. Throughout this area along the Shatt el-‘Arab 
the waters rise and fall to a maximum of 6 ft. twice daily. Low 
levee embankments and small basins are dominant, and these are 
automatically irrigated or irrigable with this diurnal rhythm of 
the waters. To judge by soil profiles, the shores of the Persian 
Gulf did not deviate appreciably from the modern coastline. 
Buringh believes that this zone was the most suited to the earliest 
form of agricultural settlement, because cultivation could be 
adequately performed by the efforts of individual families. There 
is, however, no archaeological evidence available to prove this 
theory. 

The marsh. In the marsh areas, in the confluence zone of the 
Tigris and Euphrates, levees are low and weak, while the ground- 
water table is high. As this, however, appears to be an area of 
repeated recent subsidence 2 — without which the swamps would 
have silted up long ago — it is not possible to be sure exactly how 
conditions were at the time in question. 

The delta. The interior ‘delta’ of the two rivers consists of 
broad expanses with innumerable shifting channels and minor 
branches. The levees are of moderate size and basins are of 
limited extent owing to countless distributaries. The latter con- 
dition has the great advantage that smaller basins can be managed 
with limited organization and technical skill. The delta zone is 
generally inundated by annual floods, although these are not 
regular or as reliable as those of the Nile. But the destructive 
character of the floods, as manifested further upstream, is largely 
eliminated by the spreading out of the waters and the reduction of 
1 §111, 3. 2 §m, 10. 
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their velocity. Although eminently suitable for basin irrigation 
this area requires more organization and communal effort to 
function efficiently than does the estuary. Buringh believes that 
this area was occupied in a second stage of colonization of the 
flood-plain. 

The river-plain. In this zone where the Euphrates, Tigris and 
Diyala converge, floods are violent and often disastrous, and the 
levees correspondingly high. The basins are large in extent and 
more difficult to control, and they run dry more rapidly in the 
summer when, however, they provide fine grazing country. 
Buringh suggests these areas were occupied in a third stage. 

The river terraces and desert uplands. These lands between the 
terrace banks are elevated above the flood-plain, out of range of 
the annual inundations, and high above the ground waters per- 
colating from the streams. Water would have to be lifted some 
30 ft., which requires a rather elaborate system of lift-irrigation. 
This was not available until historic times. Buringh thus 
explains the absence of agricultural settlement on the river 
terraces before Assyrian times, when the fourth stage in his pro- 
gression of colonization began. 

Buringh also makes the deduction that the advance in tech- 
nology would enable the bulk of the population to shift from 
south to north. Simultaneously this shift would be aided by pro- 
gressive salinization of the soils, proceeding upstream. 1 This 
process had probably already affected the Babylon area in the 
time of Herodotus. 

In practice, the archaeological and historical picture of this 
period seems to support this theory. The earliest settlement 
known in the southlands was probably at Eridu, the foundations 
of which antedate the ‘Ubaid Period (r. 4300—3500 b.c.). It is 
located on the desert edge of the delta zone, just like Merimda or 
the sites on the shores of the Faiyum in Egypt at about the same 
time. 1 The ‘Ubaid culture itself was characterized by towns 
springing up everywhere in this delta and the source of their 
origin was apparently either in the estuary or from the edge of 
the desert at Eridu. The archaeological evidence supports the 
suggestion that irrigation farming involved only the breaching of 
the natural embankments of streams and made use of uncon- 
trolled local flooding. Large-scale networks are later than the 
‘Ubaid Period. 2 The delta area remained the centre of agricultural 
activity and urban life in Iraq until the second millennium b.c. 
(Map 7). Meanwhile the river-plain area was occupied by semi- 
1 § hi, 9. 2 See, however, below, p. 363. 
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pastoral Semitic tribes, the Akkadians, by c. 2370 b.c. The centre 
of population moved into the river-plain zone only in the 
nineteenth century b.c. at the earliest, so that it can be assumed 
that agricultural use of the land in the river-plain achieved a 
dominant position some 1500 years later than it had in the delta 
area. Agricultural occupation of the river-terrace zone did not 
begin before about 1100 b.c. 

Many parallels can again be drawn with Egypt; in particular 
the Nile delta and the flood-plain of the Nile valley have strong 
analogies with the delta and river-plain areas of Iraq. It has been 
conjectured that agricultural colonization in Egypt also moved 
upstream; if so the centre of gravity shifted very much earlier. 

Arabia plays a key role in numerous archaeological, cultural 
and ethnological theories of relationships between Asia and 
Africa, but its archaeology and its prehistoric ecology are virtually 
unexplored. Frequent reference is made to the great extinct 
drainage system of fairly ancient date running west to east across 
the breadth of the Peninsula. The Wadis Hauran, Batin-Rummah 
and As-Sahba’ once emptied their waters into the Persian Gulf, 1 
while the Wadi Dawasir cannot be traced beyond the Rub' al- 
Khali sands, which incidentally have buried fossil bones of hippo- 
potamus. The moister highlands of the Yemen and Hadhramaut 
experienced pluvial periods on a scale perhaps comparable with 
Egypt, but these areas are of only marginal importance here and 
probably raise more problems than they solve. It is perhaps 
decisive that no part of this area, except possibly the south- 
western highlands, has ever offered more than a distinctly 
marginal environment for non-pastoral cultures. 



IV. PREHISTORIC GEOGRAPHY OF 
EGYPT AND THE NILE VALLEY 

During the Pleistocene Period Egypt experienced a sequence of 
pluvial episodes, while during the Post-Pleistocene Period there 
were numerous, but modest, changes in the physical environ- 
ment. Geological, archaeological and historical material in this 
country is exceptionally rich, so that the evidence in many ways 
possesses a reliability seldom found in western Asia. The land of 
Egypt consists of three major features: the alluvial lands of the 
valley and the delta, the low desert bordering these lands on both 
flanks, and, beyond, the desert uplands. Each of these units has 

1 §in, 7- 
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had a different significance for settlement or habitation in the 
course of time. During the pluvials the entire country appears to 
have been sparsely, but more or less uniformly, inhabited, whereas 
during other periods, as indeed today, only the river-valley was 
capable of supporting life. In other periods, as for example the 
‘Neolithic’ Sub-pluvial ( c . 5500-2350 b.c.), considerable parts of 
the low desert and of the higher desert uplands were occupied by 
a varied fauna as well as by hunting or pastoral peoples. 

During several phases of the Pleistocene Period Egypt ex- 
perienced a fairly moist climate; both the Nile and its tributaries 
were able to transport great masses of gravels and sands, eroded 
from the desert hills. 1 Soils which have developed on these 
terraces suggest that there was an appreciable vegetation and 
considerable moisture. Mineralogical investigations of Nile 
deposits indicate that the Ethiopian waters, which now con- 
tribute some 80 per cent of the Nile flow in Egypt, were less 
significant and possibly provided a much smaller proportion of 
the Nile waters. To-day the summer rains (May— September) of the 
Ethiopian highlands lead to a flood-crest in August. North of the 
Sudanese border, occasional light rains now fall mainly in the 
winter. If this boundary between the summer monsoonal and 
the winter cyclonic rains was the same in prehistoric times, the 
flood waters which were responsible for the widespread erosion and 
sedimentation in the desert wadis of Egypt would have come in 
winter, when the Nile was low. Although Nile flood deposition 
(due to sub-Saharan rainfall) and wadi deposition (due to local 
rainfall) were going on at the same time 2 they did not occur at the 
same season. These are some of the imponderable complications 
involved in seeking to explain the Pleistocene Period in Egypt. 

The last major phase of wadi-activity led to the deposition of 
the 10-15 ft- g ray els of Upper Egypt. Most of the wadis south 
of Asyut have well-bedded deposits of flint and limestone gravels, 
which contain a Late Levalloisian industry, 3 and also are graded 
on to a higher Nile flood-plain. There are no proven contemporary 
gravels north of Asyut, probably because the lower river was in 
the process of deepening its bed. This seems to represent the 
Early Last Glacial regression of as long as 60,000 years ago. The 
climate was semi-arid. Middle Palaeolithic surface finds are by 
no means scarce in the Egyptian deserts. 

During or immediately after the 10-15 ft. g ray el stage a 
massive influx of Ethiopian waters and silts took place each 

1 §iv, nos. 13, 15, 1 6, 17; §iv, 14; §iv, 3; §iv, 8. 

2 §iv, 9. 3 §iv, 10, 57 ff. 
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summer and early autumn, leading to the deposition of sands, 
silts and clays. This is our first record of a seasonally inundated 
flood-plain such as now characterizes the Egyptian Nile valley. 
Previously, during the earlier stages of the Pleistocene Period, the 
Nile seems to have flowed over a pebbly bed on at least several 
occasions, with a more balanced regime of Ethiopian flood waters 
in summer and of wadi-influx in winter. 

The Late Pleistocene alluviation of the Nile valley took place 
in three stages. The earliest is represented by fine 25 ft. gravels 
and silts in Lower Egypt and by the 1 12 ft. Faiyum lake deposits, 
both with an Upper Levalloisian industry. In Lower Nubia this 
same stage built up a flood-plain 1 10 ft. higher than that of the 
present day; the local wadis were quite active at the same time. 
Middle Palaeolithic populations also occupied this area. 

The Second Late Pleistocene stage of alluviation followed a 
lowering of the river bed; related silts can be found up to 100 ft. 
above the present flood-plain in Lower Nubia, although their 
level drops rapidly to the north of Aswan. The Egyptian climate 
was probably arid during much of this time. 

After renewed lowering of the river bed the final Late Pleisto- 
cene alluvial stage began some 17,000 years ago, lasting through 
about seven millennia during which local wadi-influx again 
resumed some of its former importance. The flood-plain sands 
and silts lie 65 ft. above the present Nile valley in Lower Nubia 
diminishing to 40 ft. at Sebll and Kom Ombo, where a number 
of Late or Upper Palaeolithic (Sebilian) groups inhabited the 
luxuriant vegetation along a number of high Nile channels now 
abandoned. 

This then is the geological picture of the Late Pleistocene 
Period in Egypt. How did man utilize the flood-plain environ- 
ment established at this time? Distribution of Upper Palaeo- 
lithic artefacts seems to have been concentrated in the neighbour- 
hood of the Nile, so that it can be suggested that man inhabited 
the flood-plain area, where he could hunt the endemic aquatic and 
woodland game, as well as the species of the steppe, which came 
down to drink. Certainly the faunal remains in the later silts, 
which were largely bone refuse from encampments, indicate a 
combination of galeria and open-country forms. 1 The Sebll 
beds contain hartebeest, isabella gazelle, wild ass, ostrich and 
spotted hyena as examples of the latter category, while the 
various species of wild cattle, water buffalo, hippopotamus, 
crocodile, fish and tortoise reflect the former. The Qaw beds con- 

1 §iv, 4, 20-2. 
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tain isabella gazelle, bubal and horse in the one category, and 
boar, cattle, hippopotamus, crocodile, tortoise and fish in the 
other. Both fish and fresh-water molluscs could be readily 
obtained in shallow pools after the recession of the flood-waters, 
and the Middle Sebilian sites are already veritable kitchen- 
middens. The sites in Nubia and the Faiyum suggest that fishing 
was an important part of the economy of one part of the popula- 
tion in the earliest Neolithic times. 

Like the Tigris and Euphrates of Mesopotamia, the Nile 
moves across an alluvial flood-plain north of Aswan. After the 
onset of the summer monsoon in Ethiopia, the Nile rises and 
leaves the low water bed it has cut in the sedimentary plain. The 
coarser and hence heavier load, namely the fine- to middle-grained 
sands, are deposited, first of all, immediately on the river banks 
where the currents and transporting capacity are strongest. The 
velocity of the waters diminishes rapidly as the floods spread out 
over the alluvial flats, so that transport ability is also reduced. 
Only the finer silts and clays are carried beyond the river banks, 
where they too are gradually deposited. Hence deposition along 
the banks is more rapid and forms levees, which then rise some 
5-10 ft. above the general level of the flood-plain. 

When the flood-waters begin to recede, these levees are 
immediately left dry, while the low-lying basins of the alluvial 
flats remain inundated for many months. Only sporadically do 
the lowest sections harbour perennial waters in the back swamps. 
The ground-water table is quite deep under the levees during the 
low-water Nile, whereas it lies above the surface in the area of the 
back swamps on the outer margins of the flood-plain. The simple 
picture of a natural flood-plain is fundamental to understanding 
the possibilities of settlement in the later prehistoric Egypt, and 
convincing modern analogies can still be obtained from such 
African rivers as the Chari, Logone or Senegal, where man- 
made conditions do not obliterate the natural processes involved 
in seasonal flooding. 

In the Nile delta the pattern is a little more complicated, 
because the waters spread out in a broad fan and are distributed 
over countless minor branches, which reduce gradient and 
current so that the heavier materials are no longer transported. 
The levees are appreciably lower and smaller, while the basins 
are so low that they often deteriorate into perennial swamps or 
lakes. The latter become important at the mouths of the delta, 
where they merge into brackish lagoons. These lagoons are cut 
off from the sea by sand bars and spits deposited as barriers by 



Cambridge Histories Online © Cambridge University Press, 2008 




66 PHYSICAL CONDITIONS IN NEAR EAST 

the westerly longshore drift. The interior Nile delta has, however, 
innumerable coarse sand ridges of variable size, known as ‘turtle- 
backs’, which represent remnants of ancient river deposits and 
provide large expanses of dry, un-inundated country among the 
maze of distributaries and swampy alluvial flats. 

The characteristics of the flood-plain are thus quite distinct 
from the primitive conditions found in the Sudd swamps of the 
Bahr el-Ghazal, a comparison which many Egyptologists have 
tended to accept. The Sudd basin does not have a similar high- and 
low-water regime, since its waters are not obtained from the mon- 
soon rains of Ethiopia but from the region of the Central African 
lakes. The flooded area is therefore perennially inundated, with 
a correspondingly distinct physiography and vegetational as- 
sociation. 

The Sudd represents a former lake which is now reduced to a 
vast marsh; it is not a river flood-plain. This marsh continues to 
fill up with organic and inorganic sediments, and so the floating 
islands and the papyrus swamps have become its characteristic 
features. Levees are poorly developed and there are no seasonally 
flooded basins, which were the decisive distinguishing marks of 
the natural flood-plain of the Nile in Egypt at c. 5000 b.c. 

The extent of the perennial swamps and lakes in the Nile 
valley was limited in early settlement times, and the greatest part 
of the plain consisted, as it does today, of seasonally inundated 
basins. 1 Woods of Nile acacia, tamarisk ( Tamarix nilotica , T. 
articulata) as well as sycomore ( Ficus sycomorus) and Egyptian 
willow ( Salix safsaf) crowned the levees. These levees were at all 
times distinctly inviting to settlement, being submerged for only 
very short periods of several days at the crest of the flood. The 
greater number of modern villages, which stand several metres 
above the plain on the cultural debris of centuries or millennia, were 
probably at first located on active or abandoned river levees. 
From the very beginning man could take up his abode on the 
levees or upon the low desert margins, and after the floods had 
receded, throw the seeds of his crops upon the wet mud of the 
basin floors or graze his cattle and other herds on the lush 
herbaceous and brush vegetation which flourished there. By the 
time that the waters rose once more, the harvest had been 
gathered and the livestock could be pastured on the levees or on 
the desert margins of the alluvium. 

The presence of the turtle-backs in the delta area rendered 
physical conditions there equally good, and indeed the myth of a 
1 % iv, 4, 27-36; abridged translation in §iv, 5, 43ff.; §iv, 12, 77-152. 
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delta rapidly expanding seawards in historical times is as un- 
founded as that of the postulated jungle swamps of the Nile 
valley. Numerous bore profiles indicate that the delta coastlines 
have shifted very little for at least 8000 years, and the greater part 
of the saline flats or central lagoons were probably drained 
throughout pre-Moslem times except for a millennium or so in 
the Predynastic Period. It is important to remember that the 
papyrus swamps and quiet expanses of stagnant water, with the 
Egyptian and the blue lotus, sedge and reeds, which were in- 
fested by hippopotamus, crocodile and a host of aquatic birds, 
constituted only a very small portion of the ancient land of 

Egypt- 

Ecological conditions outside the Nile flood-plain were com- 
paratively favourable in Neolithic and predynastic times and also 
in dynastic times until the Sixth Dynasty. A number of distinct 
and culturally dated geological deposits leave no doubt as to the 
increased discharge and rubble transport of the desert streams. 1 

Tree roots of acacias, tamarisks(?) and sycomores have been 
found on the low desert, well beyond the range of flood-waters or 
riverain ground water between Khawalid and Deir Tasa, and also 
at Armant. These are dated between the Badarian Period and the 
Fourth Dynasty. Definite confirmation is found on the Fifth and 
the Sixth Dynasty reliefs (in the tombs of Ptahhotpe and Mere- 
rukaat Saqqaraand of Djauat Deir el-Gabrawi, and in the temples 
of Sahure and Nyuserre at Abuslr) which show characteristic, 
irregular low desert terrain with acacia and sycomore trees as well 
as typical desert shrubs and succulents, and possibly even halfa- 
grass. There was then a sparse growth of sycomore, acacia and 
tamarisk in an open parkland association with grass tufts and 
desert shrubs, which made up an ‘acacia desert— grass savanna’ 
vegetation due to infrequent, but ecologically important rains. 
Just as with the acacia scrub of the eastern desert today, such 
copses would have been concentrated near or within the wadis, 
where accessory ground moisture would have been available. 2 

A third line of evidence is the fauna of the eastern desert, the 
Nile valley, the Dakhla area and the Gilf el-Kebir-Uwaynat, as 
well as the other highlands of the central Sahara. The rock 
drawings of these areas show a magnificent array of animals 
ranging from elephant, both species of African rhinoceros, giraffe, 
oryx, ibex, hartebeest, various gazelles, barbary sheep, wild 
donkey to cattle, fallow deer, various larger cats, hyena and 

1 §iv, 4, 48-54; §iv, 5 with references. 

2 §iv, 4, 44-8 with references. 
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ostrich. The traditional objection to using these drawings as 
evidence of habitat is that these animals were not actually present 
in the areas where they are drawn. For each of the Saharan 
groups (western Tibesti, eastern Tibesti, Uwaynat-Gilf el-Keblr 
and Dakhla-Kharga) there can be little doubt that the autoch- 
thonous ethnic groups with individualistic local styles were more 
or less isolated in their respective regions, leaving little room for 
itinerant artists. Similarly, the oldest drawings of the ‘earliest 
hunters’ in the eastern desert belong to a desert folk with no 
immediate access to the Nile valley. The boats, hippopotami and 
crocodiles depicted in the Wadi Hammamat are no contradiction, 
because they are stylistically the work of the Naqada II culture 
which had commercial routes to the Red Sea hills. Such ‘aquatic’ 
elements are the product of Nile dwellers, who drew familiar 
scenes from the valley. Another objection is that such drawings 
are thought to be limited to the sandstone areas. There are, 
however, a number of sites in the limestone mountains north- 
west of Luxor. 

In the light of this pictorial evidence, which in some instances 
has been verified palaeontologically, an attempt can be made to 
draw a sketch of living conditions as reflected in the con- 
temporary distribution of individual species and current rainfall. 
It has been suggested that the Red Sea hills formerly experienced 
4—6 in. of rainfall (compared with a maximum of o-8 in. today) 
and the Uwaynat-Gilf el-Keblr region 2 in. (instead of the present 
0-4 in.). The latitudinal shifts of semi-desert and grassland belts 
of the north and south are reckoned to have a scope of 50—150 
miles, together with a contraction of the axis of the Sahara. The 
absolute change involved was trivial but of great ecological 
significance locally. A meagre pastoralism or food gathering 
existence was thus temporarily feasible over wasteland now un- 
inhabitable. 1 These environmental circumstances also provide a 
reasonable explanation of the wide distribution of Neolithic im- 
plements in the eastern and Libyan deserts of Egypt. 

Temporary worsening of conditions is indicated between the 
Naqada I and the Naqada II Periods. Between the First and the 
Fourth Dynasties, the second and major faunal break, character- 
ized by the disappearance of the rhinoceros, elephant, giraffe, and 
gerenuk gazelle in Egypt, culminated in the modern aridity by 
the time of the Sixth Dynasty. Dunes invaded the western 
margins of Middle Egypt; a series of documents of the First 
Intermediate Period refers to famines resulting from low Niles 
1 §iv, 1 ; §iv, 5, 36-43, 54-67. 
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(rather than from human negligence), and Old Kingdom records 
indicate a progressive lowering of the Nile flood levels. 1 The 
period c. 2350—500 b.c. was thus exceptionally unfavourable 
climatically, but thereafter conditions became more or less those 
which obtain to-day. 

As a last consideration the peculiarities of settlement location 2 
in the Predynastic Period can be reviewed very briefly. First, the 
known predynastic sites from the low desert margins have 
particular geomorphic situations, which suggest that the 
apparent settlement gap in Middle Egypt may be adequately 
explained on the ground of the poor preservation of the sites. 
Secondly, there was deliberate choice of location on fine-textured 
unconsolidated sediments, probably for the purpose of sunken- 
dwelling construction. Thirdly, the population indicated by 
numerous early cemeteries without corresponding settlement 
sites, as well as the low population density suggested by known 
sites, makes it imperative to assume that the majority of villages 
were located within the flood-plain from the very beginning of 
agricultural colonization. This then is the pattern of environ- 
ment and settlement which immediately preceded the dawn of 
the historical era in Egypt. 

1 For details of evidence and interpretation see §iv, 4, 67—74; § IV , 2; §iv, 6. 

2 §iv, 7- 
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CHAPTER III 



PRIMITIVE MAN IN EGYPT, 
WESTERN ASIA AND EUROPE 

PALAEOLITHIC TIMES 

I. EGYPT 

The earliest record of man’s presence in Egypt is written in the 
ancient gravels and silts of the Nile. The pioneer work of Sandford 
and Arkell in this field, 1 together with that of Caton-Thompson 
and Gardner in the Faiyum, 2 set a standard which remains sub- 
stantially unchallenged, though supplemented by later work — in 
particular that of Ball 3 and Little. 4 

The Nile valley was already excavated nearly in its present 
form by the end of the Miocene, but the high sea-level of the 
Pliocene brought the Mediterranean flooding into the depression, 
transforming it into a long narrow gulf, reaching as far south as 
Kom Ombo in Upper Egypt. Into the southern end of this 
flooded inlet the Nile and its tributaries continued to pour 
detritus, until by the end of the Pliocene it was filled almost to 
water-level. In the Lower Pleistocene the sea withdrew to the 
north, and the river began to erode its bed in conformity with 
the falling base-level, with pauses marked by gravel terraces at 
heights ranging from 90 m. to 45 m. above the present stream. 
These high-level gravels, which can be traced at intervals from 
Wadi Haifa to Cairo, contain no traces of man. The first stone 
implements are found in the 30 m. terrace, the gravels of which 
have yielded bifaces of Abbevillian and Acheulean types, made 
from pebbles, or from small boulders of brown chert. Further 
down-cutting brought the river to 15 m. above its present level, 
and in the gravels of this stage were found ovate bifaces and discs 
of Middle Acheulean type, and some later Acheulean forms. 
Sandford considered that the deposits of the 30 m. and 15 m. 
terraces suggested the evenly distributed rainfall of temperate 
latitudes, and took the absence of windborne sand and faceted 
pebbles to mean that there were at that time no deserts in the 
region. He thought that the continued down-cutting of the 
river was caused by the falling level of the Mediterranean, and 
1 §1, 11 ff. 2 §1,7. 3 §1, 1. 4 §1, 10. 

[ 7° 1 
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not by increase of volume due to a pluvial period such as is 
postulated for East Africa at this stage. Nevertheless, in the 
Kharga oasis, Caton-Thompson and Gardner found clear evi- 
dence for two major pluvials, 1 the first, without trace of human 
activity, corresponding presumably with the high-level gravels of 
the Nile, while the second, which is associated with a series of 
industries from the Upper Acheulean to the Levalloiso-Khargan, 
covers a part of the later Pleistocene history of the river, beginning 
with the 15 m. terrace. 

After the 15 m. stage, a period of renewed degradation was 
followed by deposition of gravels at 9 m. above the present 
stream, and from these came some bifaces of Late Acheulean 
type, associated with Levallois flakes. Caton-Thompson suggests 
that this is possibly the same industry as the Acheuleo-Leval- 
loisian of El-Kharga, 2 which shows a similar association. 

The Pleistocene history of the Nile is so far fairly straight- 
forward, but after the 9 m. stage it is complicated by the fact that 
successive degradations in the northern end of its course carried 
the river far below its present level, with the result that the 
deposits of the later stages are today deeply buried beneath the 
modern alluvium. Meanwhile in Upper Egypt a falling-off of 
water-supply, first sign of a post-pluvial aridity which was later 
to affect the whole of the Nile valley, had initiated a local phase 
of aggradation, during which the river, unable to carry its load, 
had choked the valley with a thick deposit of silt. Without tracing 
in detail this rather complicated geological story, it is possible to 
say that at this stage the 8-9 m. aggradation gravels of Middle 
and Lower Egypt, in so far as they are accessible for study, 
contain the same flake industry, the Levalloisian, as do the 3—4 m. 
terrace and the basal silts of Upper Egypt. The Levalloisian is 
found also in the higher beaches of the Faiyum lake, which at this 
time communicated with the Nile through the Hawara Channel. 3 

The last phase in the Palaeolithic history of the Nile is marked 
by the appearance of a number of industries derived from the 
Levalloisian, which in Egypt take the place occupied by the 
blade-cultures in neighbouring areas (Capsian and Oranian in 
North Africa, Upper Palaeolithic I-VI in the Levant). Of these, 
the best-known is the Sebilian of Upper Egypt, first discovered 
and studied by Vignard in a number of camp-sites in the plain 
of Kom Ombo, 4 but present also in its earlier stages in the 
degradation gravels and the top of the silts of the river itself. 5 

1 §1, 8. 2 §1, 5. 3 §1, 5 ; §1, 7 ; §1, 12. 

4 §1, 15. 5 §1, 13- 
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The Korn Ombo sites were grouped on the rims of dry water- 
channels, and clearly represent encampments on the shores of 
streams which were gradually shrinking during the successive 
Lower, Middle and Upper Sebllian stages. The industry has 
clear affinities with the Levalloisian, but the cores and flakes are 
smaller, and progressively diminish in size, while implements are 
shaped by a peculiar nibbling retouch. In the Middle Sebllian, 
geometric forms begin to appear, and become abundant in the 
Upper stage. Together with the flints there are stone querns and 
rubbers, but pottery is always absent. Food remains include 
bones of aurochs and buffalo and mounds of Unio shells. 

The great interest of the Sebllian sequence, as Caton- 
Thompson has insisted, 1 lies in the demonstration that a people 
possessing a flake industry which had its origin in the Middle 
Palaeolithic, and living in a backward area apparently cut off 
from outside influences, was capable of transforming its age-old 
culture into a microlithic flake industry with geometric forms, 
having obvious resemblances to the apparently unrelated micro- 
lithic blade industries of neighbouring more progressive areas. 

In Lower Egypt also are found a number of industries derived 
from the Levalloisian, for example, the Diminutive Levalloisian 
of Huzayyin 2 and the Epi-Levalloisian of Caton-Thompson, 1 
which are found widely distributed on the surface, and in the 
intermediate lake beaches of the Faiyum. These are poorer in 
tool-types than the Sebllian, and Caton-Thompson considers that 
they developed more or less independently from the Levalloisian, 
in response to similar environmental changes — changes of a 
nature unknown to us, but leading to a spontaneous decision that 
small tools were more useful than larger ones. 

In spite of its outstanding part, we are not wholly dependent 
on the Nile valley for a knowledge of the prehistoric chronology 
of Egypt. The Kharga oasis, i io miles to the west of the Nile, 
intensively studied by Caton-Thompson and Gardner, 3 has pro- 
duced a large amount of stratified material which supplements 
the evidence of the river deposits. This great trough-like depres- 
sion, 1 1 5 miles long, lies 400 m. below the surface of the Libyan 
plateau, touching sea-level at its lowest point. Palaeolithic tools 
were found in gravels and calcareous tufas of wadis dissecting the 
limestone scarp of the hollow, and in mounds thrown up on its 
floor by springs long extinct. The evidence from all these sources 
combines to make a picture of a climatic curve in which a first 
major pluvial, and a period of aridity, both without traces of 
Mi, 5. Mi, 9- Mi, 8. 
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contemporary human activity, are followed by a second major 
pluvial covering a succession of industries from the Upper 
Acheulean, through an Acheuleo-Levalloisian and a Levalloisian 
proper, to the Levalloiso-Khargan, which is a variant of the Epi- 
Levalloisian of the Nile valley with Sebilian affinities. Following 
on these, in a stage of increasing aridity, come the Khargan, 
which is a more diminutive form of the Levalloiso-Khargan, and 
a ‘foreign’ industry, the Aterian, already well known from north- 
west Africa and the Sahara. 1 The Aterian, which like the Khargan 
has a Levallois ancestry, shows much finer workmanship than do 
the native Egyptian cultures. Its tool-kit includes two types of 
projectile head, one a leaf-shaped point flaked over both faces, 
resembling the Solutrean ‘laurel leaf’ of Europe, the other a 
tanged point made from a triangular flake. These are the weapons 
of a skilful and possibly aggressive people, as is shown by their 
penetration to El-Kharga, 14OO miles east of their North African 
homeland. 

The correlation of the Nile terraces with the raised shore-lines 
of the Mediterranean, and through them with the European 
glacial chronology, has given rise to much discussion and wide 
divergence of views. 2 Similarly the correspondence of the 
pluvials of the Kharga oasis with glacial advances remains un- 
certain. In a genera! way the best that can be said is that the 
older industries, Abbevillian, Acheulean and Levalloisian, are 
probably more or less contemporary with their European equiva- 
lents, while the Levalloisian derivatives, Sebilian, Epi-Leval- 
loisian, Levalloiso-Khargan and Khargan cover the time-span 
which in Europe is occupied by the blade-cultures of the Upper 
Palaeolithic. 

As in the Levant, it is not easy in Egypt to fix the borderline 
between the Palaeolithic and the Mesolithic. We have seen that 
the Upper Sebilian of Kom Ombo presents the case of an Epi- 
Levalloisian industry, apparently still of Pleistocene age, evolving 
spontaneously towards the geometrical microlithic forms which 
characterize the Mesolithic over so wide an area. The Epi- 
Levalloisian of Lower Egypt, on the other hand, shows no such 
tendency, 3 but true blade-microlithic assemblages, presumed to 
be post-Palaeolithic and pre-Neolithic, are found in scatters on 
the surface in this region, and at least one of these, at Helwan, 
has affinities with the Mesolithic Natufian of Palestine. 4 At El- 
Kharga too there is an apparent break between the Khargan and 

1 §1, 6. 2 §1, 1 ; §1, 5 ; §1, 16, 232 f. 

3 §1, 5, 1 12 ff. 4 §1, 9, 270, 288 ff. 
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the ‘bedawin’ microlithic, a non-geometric industry with trans- 
verse arrow-heads. 1 All this presents a rather confused picture ; 
what is certain is that the life of the hunters and gatherers was 
coming to an end. The next scene in Egyptian prehistory opens 
with the first Neolithic settlements of the Faiyum, 2 in which a 
microlithic element surviving from an earlier time is finally 
swamped by new kinds of artefacts and a new way of life. 

No fossil human remains have yet been found in Egypt, but 
its cultural isolation during the Upper Pleistocene suggests the 
possibility that the makers of the various industries which derive 
from the Levalloisian may have been lingering survivors of a race 
having Neanderthal affinities, who were not displaced by men of 
modern type before Mesolithic times. This, of course, is mere 
speculation, which can be proved or disproved only by the 
discovery of skeletal remains. 



II. WESTERN ASIA IN GENERAL 

Western Asia today can be roughly divided into sea coast, 
mountain and desert, with one great fertile basin, the Valley of 
the Two Rivers. Anatolia is predominantly a land of mountains, 
from which two main branches, the coastal mountains of the 
Mediterranean shore, and the parallel ranges of the Zagros arc, 
run south-west and south-east respectively. Between the two, the 
northern part of the vast Arabian desert separates the Tigris— 
Euphrates basin from the valley of the Jordan. The River Jordan, 
the most remarkable single feature of the whole region, in a 
course of 1 50 miles from northern Galilee to the Dead Sea, runs 
for most of the way below sea-level, and the cleft which contains 
it can be traced southward through the Red Sea to the Zambezi. 
The tectonic movements which created this great rift seem to 
have ended, as far as Palestine is concerned, not later than the 
Early Pleistocene, and there has probably been little physio- 
graphical change in the whole West Asian area since the Middle 
Pleistocene. Variations of climate, though certain, were appar- 
ently not catastrophic. The glaciations of Northern Europe 
brought cool, moist periods, of which traces remain in alluvial 
and cave deposits, but the three Mediterranean Pluvials do not 
seem to have been comparable in intensity with those of Equa- 
torial Africa. 3 Old shore-lines, which are well marked along the 
coasts of Syria and the Lebanon, at heights ranging from 95 m. 
to 6—8 m. above present sea-level, correspond with interglacial or 
1 § 1, 8, 32 ff. 2 §1, 7. 3 §11, 3, 1 ff; § in, 18 and 19. 
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interstadial periods, but neither for pluvial nor for marine deposits 
has the correlation with European stages yet been worked out 
with complete certainty. 1 Semi-arid regions, such as Palestine, 
must have enjoyed a better water-supply and more trees than 
they do today, while the presence of stone implements widely 
scattered on the surface of the North Arabian Desert testifies that 
a part at least of this rocky waste was then more or less habitable. 2 

From the prehistoric point of view Western Asia can be 
divided into four regions, which must be considered separately. 
These are the coast and coastal ranges of Syria— Lebanon— 
Palestine, 3 the mountains and high plateau of Anatolia, the 
North Arabian Desert (which politically is divided between 
Syria, Jordan and Iraq), and the mountains of southern Kurdi- 
stan. In the Tigris— Euphrates basin any Palaeolithic remains 
which may exist are buried so deep that they have not so far been 
recovered, and the terraces of the Jordan between the Sea of 
Galilee and the Dead Sea have yielded no traces of early occupa- 
tion. 



III. SYRIA— LEBANON-PALESTINE 

The oldest industry so far known in this area comes from Jisr 
Banat Ya'qub, in Upper Galilee, and was revealed by drainage 
work carried out in the bed of the Jordan between Lake Huleh 
and the Sea of Galilee between 1933 and 1950. 4 The bed of the 
river was dug to a depth of 5-50 m., and four layers of clay and 
soil were found between an upper and a lower gravel. The oldest 
soil (Bed V) yielded a large number of basalt hand-axes and 
cleavers of Lower Acheulean type, associated with bones of 
elephant (probably Elephas trogontherii). Beds IV and III con- 
tained flint bifaces of Middle Acheulean type, also with E. trogon- 
therii , and Bed II, Late Acheulean bifaces with bones of horse. 
Finally in Bed I, the Upper Gravel, came Levallois flakes and 
cores. The Lower Acheulean of Bed Y is the oldest industry so 
far found in a stratified deposit in the Levant, and its interest is 
increased by its association with a characteristic fauna. Apart 
from Jisr Banat Ya'qub, and a rather sparse Middle Acheulean 
from the slope breccia of the + 45 m. shore-line at Ras Beirut, 5 
the early biface industries are known only from surface finds, or 
from alluvial deposits of uncertain age, as in the wadis around 

1 §11, 3, 3 ff. 2 § 11, 3, 6 f. 

3 For convenience, the traditional name is used throughout for the country west 

of Jordan, in place of actual political divisions. 

4 $iii, 22. 6 § hi, 3. 
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Gaza, or the gravel beds of Rephaim-Biqa‘, near the Jerusalem 
railway station. 1 

Only slightly younger than the Middle Acheulean is an indus- 
try of choppers, chopping-tools and rough flakes, very like the 
Tayacian of Europe. This has been found in abundance in the 
cordon littoral which marks the beginning of regression from the 
+ 45 m. shore-line at Ras Beirut (? Tyrrhenian I), 2 while a scanty 
flake industry found in relation with the + 45 m. level at Bahsas, 
in the North Lebanon, probably belongs to a slightly later stage 
of the same regression. 3 

Signs of the Levallois technique of flint working are already 
visible in the Tayacian, and following on the cordon littoral at 
Ras Beirut the ancient sub-aerial deposits of the + 45 m. terrace 
contain several stages of the Lower Levalloisian. 2 A more evolved 
Levalloisian industry occurs in the beach deposits of the + 15— 
18 m. shore-line (? Tyrrhenian II) both at Ras Beirut 2 and in the 
Bay of Shakkah in the North Lebanon. 3 In the sub-aerial deposits 
of the same terrace, the Levalloisian shows an evolution towards 
the Levalloiso-Mousterian, or Mousterian of Levallois facies, 
which is the most widespread of the Middle Palaeolithic indus- 
tries of the Levant. In this, the prepared flint cores and resulting 
flakes are of Levallois type, but the secondary retouch and 
shaping of the implements are typically Mousterian. The Leval- 
loiso-Mousterian is above all an industry of the caves, but it is 
known from open-air sites, and along the coast it occurs in fossil 
dunes which are certainly later than the + 6—8 m. shore-line, for 
example, in the coastal ridge at ‘Atilt, in North Palestine 4 and in 
the sands of Ras Beirut. 2 

At this point we must turn to the many caves, which in this 
region are particularly rich in prehistoric remains. The oldest 
industry so far found in a cave is a Tayacian characterized by 
small irregular flakes, the majority with plain striking-platform. 
The edges are often broken by use, but seldom intentionally 
retouched. This industry has been found in two Palestinian sites, 
the Tabun cave of the Wadi el-Magharah group on Mount 
Carmel, 5 and the cave of Umm Qatafah in the Judaean desert. 6 
At the Tabun, the Tayacian deposits had been sucked down into 
a swallow-hole in the rock, and at Umm Qatafah also they were 
contained in dissolution cavities in the cave floor. In both cases, 
animal remains at the base of the deposits were reduced to a few 
fossilized millipedes, but in the Upper Tayacian horizons of 

1 § in, 21. 2 § in, 3. 3 § in, 26. 

4 §111, 10. 5 §jii, 9, 89 f. 6 §m, 16, 29 ff. 
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Umm Qatafah, Neuville found bones of horse ( Equus cf. mauri- 
tanicus Pomel), gazelle, red deer and fallow deer. This is the fauna 
which, with some additions and variations, was to persist until 
the closing stages of the Middle Palaeolithic in the Levant. 
Neuville considered the Tayacian of Umm Qatafah to be con- 
temporary with that of Bahsas, and to date from the end of the 
Interpluvial which preceded Pluvial B of the East Mediterranean. 




Fig. 2. Late Acheulean biface, Jabrud. Re-drawn after Rust (1/2). 



The X^bun industry, which shows more secondary retouch and 
a larger number of definite tool types, appears to be more recent, 
and Neuville places it at the end of Pluvial B. Clark Howell , 1 
however, pointing out that there are no clear indications of the 
damp climate originally postulated by Garrod and Bate , 2 prefers 
a last Interpluvial age . 3 

Mu. 3»9 [■ 2 §m, 9. 

3 The opinions of Neuville and Howell are not shared by Vaufrey, an extreme 
supporter of a short chronology, who would place the entire cycle of deposition of 
the Palestinian caves in the last Glaciation, §111, 25. 
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Next in the cave succession comes a Late Acheulean with 
pear-shaped bifaces (Figs. 2 and 3), which is present at Jabrud 1 
in Western Syria, in a rock-shelter facing towards the desert 
from the eastern slope of the Antilebanon, at Umm Qatafah 2 
and at the Tabun. 3 At Umm Qatafah Rhinoceros merckii Jaeger 
first appears in this horizon, whereas in the Tabun it arrives 
only in the succeeding Jabrudian. This industry is probably more 
recent than the Upper Acheulean from Bed II of Jisr Banat 
Ya'qub, 4 where the associated fauna suggests a Middle Pleisto- 
cene age. 

The following stage, Jabrudian (Fig. 3), was discovered more 
or less simultaneously in a stratified sequence at Umm Qatafah, 
in the Tabun, and at Jabrud. Later, it was recognized that the 
same industry had been present in a rock-shelter at ‘Adlun, 5 in the 
South Lebanon, tentatively investigated at the end of the nine- 
teenth century, and in the Magharat ez-Zuttlyah 6 in Lower 
Galilee, in association with the Galilee skull. 7 The name Jabrudian, 
first used by Rust, has now been generally adopted for this 
industry, but the site in which it is most abundantly and typically 
represented is the Tabun, where the Jabrudian deposits (origin- 
ally labelled Final Acheulean) had a maximum thickness of more 
than seven metres. 

The Jabrudian has little in common with the more widely 
distributed Levalloiso-Mousterian. It is characterized by an 
abundance of elaborately retouched scrapers on thick flakes with 
plain striking-platform, and both in technique and typology it 
has affinities with the European Mousterian facies now some- 
times described as Charentian. At Zuttiyah, Umm Qatafah and 
the Tabun, bifaces of Final Acheulean type are associated with 
the scrapers, though in smaller numbers, whereas at Jabrud there 
appears to have been an alternation of Jabrudian horizons with 
and without bifaces. An important feature is the presence at 
Jabrud and the Tabun, in the upper half of the Jabrudian, of a 
blade industry of definite Upper Palaeolithic aspect, Rust’s ‘pre- 
Aurignacian ’, characterized by a fine ‘nibbled’ retouch of the 
edges (Fig. 4). At Jabrud, where the number of flints at all levels 
was relatively small, it was possible to distinguish two well- 
marked pre-Aurignacian layers, unmixed with Jabrudian, but 
in the Tabun, although the blade-tools appeared at definite 

1 § hi, 20. More properly Yabrud, but the form with initial J seems to have 
established itself (Ed.). 

2 § in, 16 and 17. 3 §m, 9. 4 §ni f 22. 

8 §111, 27 and 28. 8 §111, 24. 7 §iii, 24. 



Cambridge Histories Online © Cambridge University Press, 2008 




PALAEOLITHIC TIMES 



79 




Fig. 3. No. 1, Late Acheulean biface, Tabun ; nos. 2, 3, Jabrudian bifaces, Tabun ; 
nos. 4, 5, Jabrudian scrapers, Tabun. Re-drawn after Garrod. 
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Fig. 4. Upper Palaeolithic Stage o (Pre-Aurignacian) : no. i, blunted-back knife, 
Jabrud; nos. 2, 3, nibbled blades, Tabun ; no. 4, nibbled blade, Jabrud ; no. 5, 
steep scraper, Jabrud. Re-drawn after Rust (1,4, 5) and Garrod (2, 3). 



levels, they could not be separated from the mass of Jabrudian 
implements which surrounded and obscured the pre-Aurignacian 
horizons. 1 

Neuville, on geological and palaeontological grounds, placed 
the Jabrudian at the end of the Last Interpluvial and in the early 
stages of the Third Pluvial, that is, in the Last Interglacial and 
the beginning of Wtirm I. 2 Recent excavations in the Abri 
Zumoffen at ‘Adlun have provided a tie-up with the Lebanese 
shore-lines which tends to confirm this dating. 3 The pre-Aurig- 
1 §111, 8 ; §111, 9, 67, 81 ff. 2 §111, 16, 261. 8 §m, 12. 
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nacian was found in a land-surface intercalated in a fossil beach 
at + 1 2 m. above present sea-level, and on the surface of the same 
beach. Overlying the pre-Aurignacian horizons was a Jabrudian 
with bifaces, which must belong to the early stage of the regres- 
sion from the + 12 m. shore-line. The exact relation of the ‘Adlun 
beach to the + 1 5 m. shore-line (FT yrrhenian 1 1) is not yet clear, but 
Zeuner does not hesitate to place it late in the Last Interglacial. 

The Jabrudian is confined to a small number of sites in the 
Levant, and it disappears as suddenly as it arrives. The tempta- 
tion to look for origins farther east has been somewhat strength- 
ened by recent finds at the oasis of Qasr el-’Azraq, in the western 
fringe of the North Arabian Desert, 1 but there is so far no trace 
of this industry in Iraq or in Iran. 

At the Tabun, the massive Jabrudian deposits were covered 
by another 14 m. containing four stages of Levalloiso-Mous- 
terian. 2 The relative position of the two industries is thus firmly 
established, and is confirmed at Jabrud, 3 although Rust’s very 
complex nomenclature rather obscures this fact. 

The Levalloiso-Mousterian (Fig. 5) has been divided into 
Lower and Middle, or Lower, Middle and Upper stages, by 
different excavators, but its essential features — Levallois flaking 
technique, combined with Mousterian retouch and typology — 
are the same all through. The nature of the deposits in several 
caves, together with indications from the fauna, suggest that the 
whole of the Levalloiso-Mousterian falls within the early stage of 
the Last Pluvial, therefore most probably in the early Wiirm. 4 
Recent excavation of a cave at Ras el-Kelb, 5 to the north of 
Beirut, has confirmed that a Levalloiso-Mousterian for which a 
carbon-14 date of more than 52,000 years (Groningen 2556) has 
been obtained, is posterior to the +6—8 m. shore-line (PTyr- 
rhenian III). 

Between 1927 and 1935 remains of a hitherto unknown race 
of fossil man were found in four Palestinian caves. The Galilee 
skull, the first to be discovered, 6 belongs almost certainly to the 
Jabrudian, and is of a slightly more archaic type than the others, 
all of which date from the Levalloiso-Mousterian. 7 Two caves 
of the Wadi al-Magharah group, the Magharat es-Sukhul, and 
the Tabun, yielded remains of eleven individuals, four nearly 
complete, all buried intentionally. 8 The bodies lay in various 
positions, on the back, side or face, but always with the legs 

1 §v, 4, 8 f. 2 §m, 9. * §111, 20. 

4 §11, 3, 18-24. 6 §111, 11. * §111, 24. 

7 See below, ch. v. 8 §m f 9; §m, 15. 
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Fig. 5. Nos. 1—3, Levalloiso-Mousterian, point and scrapers, Tabunjno. 4, Upper 
Palaeolithic Stage r, Emireh point, Magharat el-Wad. Re-drawn after Garrod. 



flexed. One man held in the crook of his arm the jawbone of a 
wild pig, probably a food-offering. All the Wadi el-Magharah 
bodies come from the Lower or Middle Levalloiso-Mousterian, 
as do five fragmentary skeletons, still unpublished, from the Jebel 
Qafzah cave, near Nazareth . 1 

1 §n, 2- 
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These people belong to a type intermediate between Neander- 
thal and modern man, and they show marked variations from 
individual to individual. The majority have the heavy Neanderthal 
brow ridges, though with a higher skull, and in most cases with 
a well-marked chin. The stature on the whole is greater than in 
Neanderthal man, and with few exceptions the long bones are of 
modern type. Keith and McCown considered the Carmel race 
to be ‘in the throes of evolutionary change’; 1 others have pre- 
ferred the theory of hybridization between a Neanderthaloid and 
a modern type of man. 2 A quarter of a century after the dis- 
coveries on Mount Carmel this question is still in debate, but the 
theory of hybridization has been weakened by the fact that we 
still have no trace of the pure races of Homo neanderthalensis and 
Homo sapiens , whose existence side by side would be required if 
intermarriage were to take place. 

Whether Carmel man be regarded as an evolutionary or a 
hybrid type, it is interesting to note that the industries made by 
him also show a certain mixture of characters, and that the 
passage from the Middle to the Upper Palaeolithic is more 
gradual in the Levant than in Western Europe. We have first 
the very early appearance of a blade industry, the pre-Aurig- 
nacian, and although this has a relatively short life, blade-tools 
persist in fair numbers all through the Levalloiso-Mousterian, 
until in the first stage of the Upper Palaeolithic we reach a 
definite transitional industry. 3 Even in the later Upper Palaeo- 
lithic stages there is a persistence of Levalloiso-Mousterian tools 
and flakes, though in dwindling numbers as time goes on. 4 

In contrast with Egypt, the Upper Palaeolithic industries of 
the Levant have European affinities, and attempts have been 
made to identify them with various European stages. But in 
spite of resemblances, in particular with the Aurignacian, the 
two sequences are very different, and for the present it seems 
better to adopt Neuville’s non-committal classification, in which 
the blade industries of Syria-Lebanon-Palestine are simply num- 
bered Upper Palaeolithic Stages 1-6. 5 This also makes it possible 
to use the label Upper Palaeolithic o for the awkwardly named 
pre-Aurignacian. 

The only site in which the Upper Palaeolithic sequence 
appears to be complete is the rock-shelter called Ksar Akil, near 
Antilyas, in the Lebanon. 6 The oldest industry is Upper Leval- 

1 §iu, 15. 2 §n, 2. 3 §111, 5 ; §m, 7; §hi, 13. 

4 § hi, 6. 5 §11, I ; §11, 3 ; §111, 16. 

* §111, I ; §111, 2. 
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loiso-Mousterian, and above this an important transitional hori- 
zon introduces a long series of Upper Palaeolithic occupation 
levels. Good sequences, though less complete, were found at the 
Magharat el-Wad, 1 and the Kabarah cave, 2 on Mount Carmel, 
at ‘Irq el-Ahmar in the Judaean Desert, 3 and at Jabrud. 4 

Upper Palaeolithic Stage 1, the transitional horizon mentioned 
above, for which Emiran, from the Emireh cave in Galilee, is a 
possible alternative name, contains a flake and core element which 
is identical with that of the Upper Levalloiso-Mousterian, asso- 
ciated with blades and blade-cores and curved knife-blades with 
blunted back which resemble those of the Chatelperronian. 

Stage 2 has been found only in a very few sites, where it is 
poorly represented, and its separate existence is not absolutely 
certain. Neuville describes it as having blunted-backed blades inter- 
mediate between the Chatelperron and La Gravette types ; 5 the 
Levallois element is still present, but the proportion is smaller 
than in Stage 1. 

Stages 3—4 (Fig. 6) have fairly close affinities with the Aurig- 
nacian, more marked in 4 than in 3. They have typical carinated 
and rostrate scrapers, beaked burins, and profuse secondary 
retouch of the edges of flake and blade tools. Characteristic of 3 
are bladelets with fine sharpening retouch at the tip. The Levallois 
element is still present in 3, but falls off in 4. For these two stages 
the name Antelian (from the Cave of Antilyas where they were first 
described) has been suggested, and may eventually be adopted. 

Stage 5 is a very specialized development of Stage 4, known 
only from two sites, the Magharat el-Wad, 6 where it was origin- 
ally described under the name of Atlitian, and the shelter of 
el-Khiam in the Judaean Desert. 7 Steep scrapers and prismatic 
burins far outnumber all other tools. 

Stage 6 marks a definite change. The characteristic tool is a 
small, very narrow, sharply pointed blunted-backed blade ; this 
is accompanied by burins and scrapers in small numbers, but the 
characteristic Aurignacian forms have disappeared. At Kabarah, 
where it was first identified, 8 this industry was named Kabaran. 
It is present, with local variations, at Ksar Akil, 9 at Jabrud, 
where Rust has named it Nebekian, 10 at El-Khiam, 11 and on the 
western border of the North Arabian Desert at Wadi Dhubay 12 
and in a rock-shelter near Petra. 13 



1 §m, 9. 

4 §in> 20. 
7 §111, 16. 
10 §111, 20. 



2 § hi, 6. 

5 §111, 16. 
8 §111, 23. 
11 §111, 16. 



3 § in, 16. 

6 §m, 9. 

9 §iii, 1 ; §111, 2. 
12 §v, 7. 13 §v, 5. 
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Fig. 6. Upper Palaeolithic Stages 3-6. U.P. 3 : nos. 1-4, points, Jabrud (1, 2), 
Magharat el-Wad (3, 4); nos. 5-7, scrapers, Magharat el-Wad. U.P. 4: no. 8, 
rostrate scraper, Magharat el-Wad. U.P. 51 nos. 9, 10, prismatic scrapers ; no. II, 
blunted-back knife, Magharat el-Wad. U.P. 6: nos. 12—15, microlithic blades; 
no. 16, micro-burin; no. 17, burin, Jabrud. Re-drawn after Garrod (3 — 1 1 ) and 
Rust (12-17). 



The evidence for climatic conditions in various sites is conflict- 
ing , 1 and at present it does not seem possible to say more than 
that the Upper Palaeolithic in the Levant falls within the second 
half of the Last Pluvial, without attempting a closer correlation 

1 §n, 3. 
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with European stadials and interstadials. Moreover, in the 
absence of a clear faunal and climatic break such as marks the 
end of the Pleistocene in Europe, it is not easy to decide whether 
Upper Palaeolithic Stage 6, with its high microlithic component, 
should not more properly be described as Mesolithic. In view, 
however, of the surprisingly early carbon- 14 date (9800 + 240 
years) recently obtained for the Natufian of Jericho, 1 it seems 
reasonable to ieave Stage 6 as a terminal Upper Palaeolithic. 



IV. ANATOLIA 

Until quite recently Palaeolithic finds in Anatolia came mainly 
from the surface, 2 although some Levallois flakes had been found 
in river gravels near Ankara. 3 Excavations in the Kara’in cave, 
near Antalya, 4 now suggest, at least for the Taurus region, a 
Middle to Upper Palaeolithic sequence resembling that of Syria— 
Lebanon— Palestine, but a full account of this discovery is not yet 
available. 



V. THE NORTH ARABIAN DESERT 

The western border sites at Qasr el-’Azraq, Wadi Dhubay and 
Petra have already been mentioned. In the cave of Jurf ‘Ajlah, 5 
north of Palmyra, a Middle to Upper Palaeolithic succession has 
recently been found, but not yet described in detail. A radio- 
carbon dating of 43,000 + 2000 years (Philadelphia) has been 
obtained for the next to topmost Levalloiso-Mousterian horizon 
of the cave, confirming the position of this industry in the early 
part of the Last Glaciation. 6 

Apart from these western sites, only superficial or surface finds 
are known from the Desert, 7 but these are widespread and cover 
a long period. Implements collected include bifaces of Acheulean 
type, Levalloisian and Levalloiso-Mousterian flakes and cores, 
and some Upper Palaeolithic steep and rostrate scrapers. The 
bulk of the desert material is, however, post-Palaeolithic, probably 
Mesolithic or later. 

VI. SOUTHERN KURDISTAN 

In Iraq and western Iran Palaeolithic finds up to the present are 
confined to the foothills and middle slopes of the mountains which 
build up the Zagros arc. At Barda-Balka, 8 in the Chamchamal 

1 §IU, 14 - 2 §iv, 2; §iv, 4; §iv, 5 ; §iv, 6. 3 §iv, I. 

4 §IV, 3. 5 §v, 2. 8 §V, 2; §111, 2, 23. 

7 §v, I ; §v, 3 ; §v, 6. 8 §vi, 9. 
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plain, a gravel bed dated to the Last Pluvial contained an 
assemblage with worked river-pebbles, flake tools and a few 
bifaces on flakes, which seems to represent a local Mousterian 
facies, differing from that of the caves. Higher up in the moun- 
tains a number of caves have yielded stages of the Middle and 
Upper Palaeolithic, the oldest industry being Mousterian. The 
latter is known from four caves, Hazar Mard, 1 near Sulaimaniy- 
yah, where it was first discovered, Shanidar, 2 in the region of 
Ruwandiz, Babkhal, 3 on the edge of the Diyana plain, and 
Blsetun, 4 just over the Iranian frontier. Upper Palaeolithic indus- 
tries have been found at Zarzi, 5 Pawli-Gawra and other caves in 
the Sulaimaniyyah area, 6 and at Shanidar. 

The Mousterian of southern Kurdistan is characterized by 
narrow subtriangular points, heavily retouched, and narrow 
scrapers (Fig. 7). Although a fair proportion of the implements 
and flakes have faceted striking-platforms, this is not an industry 
of Levallois facies. A Groningen radio-carbon dating for the 
upper part of the Mousterian deposits at Shanidar gives 50,000 
± 3000-4000 years, with a 10 per cent possibility that it is older 
than 60,000 years. 7 This corresponds well with the older stage 
of the Levantine Levalloiso-Mousterian. Three human skeletons 
were found fairly deep in the Mousterian at Shanidar ; these have 
not yet been published in detail, but it appears that they are, on 
the whole, of the same type as Mount Carmel Man. 7 

The older stages of the Upper Palaeolithic are known only 
from Shanidar, 8 where the 9 m. thick Mousterian deposit was 
followed by 3 m. containing a rather poor blade industry. The 
implements comprise polyhedric and angle-burins in fair num- 
bers, notched flakes and blades, small, rather rough core-scrapers, 
but very few blade-scrapers. This is quite unlike the Upper 
Palaeolithic of the Levant, and it has Seen given a distinctive 
name, Baradostian, after the Baradost mountain in which the cave 
lies. Two radio-carbon dates are available for the Baradostian ; 
the first (Washington) gives more than 34,000 years for the 
lower part, and 29,(700 ± 1500 years for the upper, the second 
(Lamont) gives 32,300 ± 3000 years for the lower, and 26,500 
± 1 500 years for the upper. The two are in substantial agreement, 
and place the Baradostian in the main stage of the Last Glacia- 
tion. 9 

Between the Baradostian and the final Upper Palaeolithic, the 

1 §vi, 4. 2 §vi, 5-8. 3 §VI, 2. 

4 §vi, 3. 6 §vi, 4. 6 §VI, I. 

7 §vi, 8. 8 §vi, 5 to 7. 9 §VI, 5 to 7 ; §11, 3, 28. 
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Zarzian, there is a gap attested by the unconformity of the two 
layers at Shanidar, and by the radio-carbon datings (Washington) 
which give 12,000 ± 400 years for the lower part of the Zarzian 





0 5 cm. 

1 1 1 1 1 1 

Fig. 7. Southern Kurdistan. Mousterian : nos. 1, 2, points; nos. 3, 4, scrapers, 
Shanidar. Baradostian : no. 5, end-scraper ; no. 6, notched blade ; nos. 7, 8, burins, 
Shanidar. Re-drawn after Solecki. 



deposit, and about 10,650 years for the upper. 1 Howell suggests 
that the hiatus may correspond with the Late Glacial, 2 when 
there would be a maximum extension of mountain glaciation in 
the Zagros. Other sites dp not throw any light on this question, 
1 §vi, 6 and 7. 2 §11, 3, 29. 
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as, with the exception of a scatter on the surface of the Mousterian 
at Hazar Mard, 1 and possibly at Babkhal, 2 the Zarzian is found 
in isolation. 

The Zarzian is a rather elegant industry, with abundant 
notched blades, round and steep scrapers, shouldered arrow- 
points and Gravette-like blunted-back knives. All these imple- 
ments are small, and there are also some true microlithic lunates 
and triangles. 1 The notched blades form a link with the larger 
and rougher specimens of the Baradostian, and it is just possible 
there may be an evolutionary connexion, but there is nothing in 
the older industry which foreshadows the Gravette blades and 
shouldered points. The radio-carbon dates show that the Zarzian 
is older than the Natufian and it is therefore almost certainly 
approximately contemporary with Stage 6 of the U pper Palaeolithic 
of the Levant. 



VII. WESTERN ASIA: CONCLUSIONS 

For the region of Western Asia which has so far been most 
extensively explored, that is, Syria-Lebanon-Palestine, we are 
now able to present a more or less complete succession, from 
Middle to Upper Palaeolithic, with geochronological evidence, 
and a small number of radio-carbon dates. Next in importance 
comes southern Kurdistan 3 , first tested in 1928, and more closely 
explored since 1950. Enough has now been recovered to give a 
picture, less complete than that of the Levant, but in which 
something more than a rough outline is visible, and with an 
important set of radio-carbon dates. If the two regions are com- 
pared, it becomes clear that we are dealing with two distinct 
culture areas. The contrast is less marked between the Levalloiso- 
Mousterian and the Mousterian of Kurdistan than between 
Upper Palaeolithic Stages 1-6 and the Baradost— Zarzl group of 
industries. Stages 1 and 2 of the Levant look like a native blade 
industry, developed on the spot from the Levalloiso-Mousterian, 
but after this an outside influence appears, definitely Aurignacian, 
and probably derived from Central Europe. 4 In southern Kur- 
distan, the Baradostian has no close affinity with any known blade 
industry, least of all with the Aurignacian, but in the Zarzian, the 
shouldered points and Gravette blades suggest the possibility — 
no more — of a contact with the Eastern Gravettian, presumably 
by way of southern Russia, through the Caucasus and along the 
valleys of the Zagros arc. 5 

1 §vi, 4. 2 §vi, 2. 3 See Fig. 7. 

4 §n, i,35; 3, 4 2 - 8 §»> 22 ; 3» 43- 
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VIII. NEOTHERMAL ENVIRONMENT AND ITS IMPACT 

The Mesolithic hunter-fishers, 1 who occupied Europe, much of 
the Mediterranean strip of North Africa and extensive tracts of 
Western Asia between the end of the Ice Age and the progressive 
establishment of Neolithic culture based on farming, stemmed 
directly or indirectly from the Upper Palaeolithic peoples whose 
territories extended from the Atlantic Ocean to the mountain 
backbone of Inner Asia. Their economy and general way of life 
show this, as well as many details of their technology, and in some 
cases there is even a high degree of continuity in the actual choice 
and occupation of settlement sites. 

Yet although, in some territories more markedly than in others, 
the Mesolithic peoples were in essence epi-Palaeolithic, they 
developed a number of features peculiar to their particular phase 
of prehistory. Beyond a doubt the most important factors 
involved were the complex changes in the physical environment 
that marked the onset of Neothermal conditions at the close of 
the Ice Age and the adjustments to these made by the hunter- 
fishers themselves. In the temperate zone the onset of Neo- 
thermal — and specifically Post-glacial — times is conventionally 
defined by the withdrawal of the Scandinavian ice-sheet from its 
final (Fenno-Scandian) moraines, an event dated by counts of the 
clay varves deposited in its melt-waters and substantially con- 
firmed by radio-carbon dating, at c. 8300 b.c . 2 During the final 
phases of the Late-glacial period higher temperatures temporarily 
prevailed on more than one occasion before the final melting, the 
last being named after the Danish locality of Allerod where 
evidence for it was first recognized. Traces of this Allerod oscil- 
lation (c. 10,000-8800 B.c.) form a convenient marker, 3 since 
they have not only been recognized in Europe as far west as 
Ireland and as far south as the Pyrenees, but even have their 
counterpart in the Two Creeks stage of North America. The 
final cold (Younger Dryas) phase immediately following the 
Allerod, though well defined in temperate Europe, apparently 
had no equivalent fluctuation in the semi-tropical zone, where 
Neothermal conditions seem to have set in at the time of the 
Allerod oscillation. During the Anathermal phase of Post-glacial 
climate temperatures rose steadily from a mean July reading of 
c. 8°C. to c. I4°C. 4 Thereafter during Altithermal times they 

1 §VIII, 2. 2 §VIII, 7. 3 §VIII, 7, 9. 4 §IX, 5. 
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reached some 2}°C. above that prevailing today in the same part 
of the world. The increase of temperature during Post-glacial 
times must have encouraged settlement in the open, but more 
important were its indirect results. 



Table 3. The course of ecological change in the 
West Baltic area since 10,000 b.c. 
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The Pleistocene ice-sheets had already shrunk notably, so that 
their continued retreat from their last moraine merely emphasized 
processes which had already been long in train, notably the iso- 
static recovery of land-masses locally depressed by ice-sheets and 
the world-wide eustatic rise of sea-levels. At the beginning of 
Post-glacial times sea-levels in north-western Europe were still 
something like 150 feet lower than they are today, so that the 
greater part of the North Sea was still dry land, even if much of 
it was occupied by extensive fens j 1 and Jutland, the Danish islands 
and South Sweden formed part of the continental land-mass. At 
the same time most of the Scandinavian peninsula remained iso- 
statically depressed, so that sea-levels, especially towards the 
heads of the fjords, were higher than today ; yet before long 
middle Sweden rose high enough to cut off the waters of 
the Baltic which was thus converted from a branch of the sea 
(Yoldia Sea) into a lake (the Ancylus lake). As temperatures rose 

1 § viii, 6. 
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progressively faster and accelerated the melting of the ice-sheets, 
the sea rose eustatically, transgressing low land on the Atlantic 
shore-line, flooding over the North Sea bed, insulating Britain, 
cutting the Belts between Jutland, the islands and Denmark, and 
converting the Baltic once more into a sea (the Litorina Sea) ; 
indeed at the height of Altithermal times sea-levels generally 
must have risen higher than they stand today. 

The Post-glacial rise of temperature also affected powerfully, 
and in a way that affected early man profoundly, the nature of 
vegetation and animal life. The most obvious and dramatic change 
in temperate Europe was that forest trees were able to expand 
from their refuge areas and colonize the relatively open spaces of 
the Late-glacial landscape. 1 They did so in successive waves as 
the temperature rose sufficiently to allow fresh species to spread, 
first the birch and willow, then the pine and, only as climate 
entered on its Altithermal phase, the hazel and the deciduous 
trees, alder and the components of the oak-mixed-forest. By 
means of pollen-analysis the main phases of Neothermal forest 
history have been established, at least for much of temperate 
Europe west of the Vistula, providing a basis of relative chrono- 
logy and illuminating the ecological background of the period 
during which Mesolithic cultures flourished in this part of the 
world. The ecological transition from zones III to IV was evi- 
dently a sharp one ; 2 and this is consistent with the speed with 
which the ice-sheet withdrew from the Fenno-Scandian moraine 
— according to the varve-counts the ice-margin contracted by 
over 300 miles in a period of 1500 years — and the rate at which 
ocean-levels rose during the earlier part of Post-glacial times. 
Conversely, climate did not become favourable enough for agri- 
culture and a Neolithic way of life to spread to north-western 
Europe until deciduous trees had established dominance in zone 
VII. The duration of the Mesolithic phase in north-western 
Europe was thus of the order of 5000 or even 5 500 years. Over 
much of central and south-eastern Europe, on the other hand, 
Neolithic societies were able to establish themselves up to three 
thousand years earlier and the duration of the Mesolithic phase 
was correspondingly reduced. 

Although it is common to speak of the change from Late- 
glacial to Post-glacial climate as though this was necessarily 
favourable — and even to speak of the peak of the Altithermal as 
marking a Climatic Optimum — it by no means follows that in- 
creasing temperature was any advantage to the European hunting 
1 § viii, 4 and 5. 2 §vin, 10. 
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peoples. Indeed the reverse seems to have been the case. The 
late Magdalenians and their counterparts on the North European 
Plain were adapted to hunting animals, and in the latter case a 
particular animal, the reindeer , 1 that grazed on a Late-glacial 
vegetation, a vegetation richer and more varied than that existing 
today in any one ecological zone . 2 The abundance of game 
animals, including herds of reindeer, bison and horse, and the 
outstanding development of particular forms — for instance the 
Giant Irish Deer ( Megaceros gtganteusf attained an antler span of 
up to eleven feet — emphasize how favourable grazing conditions 
must have been. 

The onset of Post-glacial climate can have been little less than 
catastrophic. To quote a leading Danish palaeobotanist : 4 ‘The 
rich late-glacial flora was severely reduced in the beginning of 
the post-glacial period. Some plant species were eradicated by 
the climatic change itself. . . . The great majority . . . however, 
succumbed in the shade of the post-glacial forest ; light, not 
temperature, being the decisive factor. . ..’ The spread of forest 
not only brought about a change in the species of game animal 
available to the hunter, red and roe deer, aurochs and wild pig 
replacing the Late-glacial herbivores ; it reduced the density of 
grazing animals and meant that instead of being hunted in herds 
they had to be taken individually in the forest. Reduction in the 
supply of larger game led to an intensification of methods : the 
bow came into much more general use and the microlith used to 
barb and tip arrows became a veritable symbol of the Mesolithic 
phase ; and the appearance for the first time of the domestic dog 
also made hunting more effective. The food quest was also more 
diversified : many more kinds of animal were hunted ; plant foods 
were gathered with more assiduity ; and, especially as the level of 
the ocean rose and encroached on the former land-area, more 
attention was devoted to the coast as a source of food. 

It was only in the far north that the Post-glacial warmth 
brought incontestable advantages. The contraction of ice-sheets 
and the isostatic recovery of formerly depressed land-masses 
made possible a dramatic expansion of settlement, a process made 
more practicable by boats. In the British Isles settlement was 
extended to Scotland and northern Ireland. In Scandinavia the 
expansion was even more notable : traces of Mesolithic settlement 
are found discontinuously the whole way up the Atlantic and 
Arctic coasts to Finnmark, a range of some 1200 miles, and even 
to the White Sea coasts, a distribution that can be explained only 

1 §1 x, 6 , 22 . 2 §viii, 9. 3 §VIII, 11. 4 §viii, 9, 108. 
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in terms of movements by people habituated to hunting and 
fishing at sea from boats, that must in this case have been of 
skin . 1 Farther east again, hunter-fishers moved along the river 
and lake systems and occupied a larger tract of Eurasia than their 
Palaeolithic forbears. 

Detailed investigation by modern methods of the ecological 
history of the Mediterranean basin and West Asia is only now 
seriously beginning. The prevailing hypothesis, that the arid zone 
of sub-tropical climate is likely to have shifted northward as the 
temperate zone itself encroached on the shrinking areas of glacial 
and peri-glacial climate, has recently been subjected to some 
questioning , 2 and this in itself has helped to stimulate the kind 
of palaeontological research that alone can provide a valid answer. 
Already it begins to appear that the onset of Neothermal condi- 
tions in this part of the world around 10,000 b.c. was in fact 
accompanied by some measure of desiccation. Thus at the ‘Cueva 
del Toll’ near Moya 3 in the coastal zone of eastern Spain between 
Barcelona and the Pyrenees, the onset of Neothermal climate has 
been shown to coincide with the beginning of a warm, dry phase 
marked by low values for pine. At the Haua Fteah in Cyrenaica, 
again, the Neothermal was marked in level X of the cave, dated 
by radio-carbon to the ninth millennium b.c., by the onset of a 
dry phase with a decline of pine and a corresponding increase of 
Bos at the expense of the Caprini * Farther east again, Palestine 
can show strong evidence for a marked dry period at the time of 
the Mesolithic Natufian settlement : this is reflected both in the 
mollusca and in the fact that gazelle predominated over fallow 
deer more strongly in this than in any other level in the caves of 
the Wadi el-Magharah ; 5 again, the Natufian level near the spring 
at the base of Tell es-Sultan, Jericho, was marked by an over- 
whelming proportion of gazelle among the animal remains . 6 Evi- 
dence that the climate turned warmer and drier during the ninth 
millennium b.c. in northernmost Iraq has recently been obtained 
from the Valley of Shanidar . 7 Lastly, preliminary examination of 
the fossil pollen from sediments by Lake Marivan 8 in north-west 
Iran suggests a dry phase in the region beginning around 9000 
b.c. and continuing until the middle of the fourth millennium b.c. 

The ecological changes, which in different ways affected and 
in some cases even transformed the territories occupied by 
Advanced Palaeolithic man, did far more than mark a formal 

1 §ix, 6. 2 §xn, 2. 3 §vjjj, 3. 

4 § viii, 8. 5 §vin, 1. 6 §xij, 7. 

7 §viii, 13. 8 Information from Dr van Zeist. 
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end to an archaeological phase. The coincidence between the 
passing of Late-glacial and Late-pluvial climate and the emer- 
gence of Mesolithic societies is more than merely temporal : it 
must surely have been causal, even if the precise links are not 
always apparent. Traditions formed under ecological conditions 
that had passed away had either to disappear or to undergo the 
modifications needed to accommodate them to new ones. Over 
almost the whole territory the basic economy of Advanced Palaeo- 
lithic societies persisted, although with a varying degree of 
emphasis ; but in parts of Western Asia it looks as though 
desiccation may have created conditions sufficiently different to 
have forced a more radical readjustment. Indeed, the indications 
are that the Neothermal transformation which in more northerly 
territories brought about the modifications in hunting and gather- 
ing, and in the equipment used for these activities, that we 
recognize as Mesolithic, created in parts of south-west Asia 
conditions under which the domestication of animals and plants 
and the adoption of Neolithic culture provided a way of escape 
from the limitations that necessarily afflict societies lacking a 
knowledge of food-production. The progress of research in 
Western Asia, and especially the early dates now being obtained 
for the beginnings of domestication, make it appear that the 
inventions underlying farming were in fact made by Mesolithic 
communities very early in Neothermal times. On the other hand, 
the more usual role of the Mesolithic peoples was to provide a 
medium through which the new economy infiltrated over ever- 
broader territories. 



IX. THE MESOLITHIC SETTLEMENT OF NORTHERN EUROPE 

The inhabitants of the North European plain refute the notion 
that the hunter-fishers of the Neothermal era were merely epi- 
Palaeolithic, perpetuating an old way of life into a new age, and 
lacking in distinctive attributes. Certainly the Mesolithic popula- 
tions must have stemmed originally from their Upper Palaeolithic 
predecessors : the Maglemosians may have originated from such 
Late-glacial groups as Tjonger and Rissen ; the coast-dwellers, 
who spread ultimately as far north as arctic Scandinavia, may 
have stemmed from the Bromme-Lyngby 1 or Ahrensburg 2 
people. Yet it is after all the new developments that claim our 
attention. 

The inhabitants of the uninterrupted European plain reacted 
1 §ix, 24. a ^IX, 22. 
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positively to the new forested environment. Already in Pre-Boreal 
times, as we know from Star Carr in Yorkshire, 1 they had devised 
equipment for felling and shaping timber. By means of adzes 
and axes chipped from nodules and thick flakes of flint and 
sharpened by striking off burin-like flakes transversely to the 
main axis they felled trees, which must have been attacked by 
oblique strokes working down to a frequently renewed ring or 
kerb cut into the trunk. 

The spread of forest trees transformed the conditions under 
which hunting was conducted. Whereas the Late-glacial hunters 
pursued herds of reindeer in a predominantly open landscape, 
those of the Neothermal era had different problems. Some hunt- 
ing dodges were of course common to both, among them the 
trick of wearing masks to attract male animals within easy range, 
a practice fully documented from Star Carr, as well as from 
Berlin-Biesdorf and Hohen-Viecheln in North Germany. 2 

Among novel features was the dog, which occurred already at 
Star Carr from the mid-eighth millennium b.c . 3 The first certain 
evidence for the bow in Northern Europe dates from the final 
phase of the Late-glacial in Schleswig-Holstein. 4 As the forests 
thickened archery came more and more into its own. In Meso- 
lithic Denmark the bows (Fig. 8, no. 1) were made roughly of 
the size of a man and of elm, the best wood then available in this 
area ; they had well-defined rectangular grips and relatively broad 
limbs that tapered to pointed nocks, a type which significantly 
persisted during the Neolithic phase in Northern Europe. The 
arrowshafts (Fig. 8, no. 2) were often longer than those in use 
with the medieval long bow, sometimes exceeding a metre in 
length, and were fletched near the nock. The Maglemosians 
armed their arrows by mounting triangular or lance-shaped 
microliths (Fig. 8, nos. 3—7) at the tip and simpler forms lower 
down the shaft with the sharp edge outermost for cutting. 5 With 
such arrows they were able to shoot animals as large as the 
aurochs ( Bos primigenius). They also hunted elk, red deer, roe 
deer and wild pig for meat ; and brown bear, fox, beaver and 
squirrel for furs as well as flesh. Many kinds of bird were taken 
and some of these, as well as of the smaller fur-bearing animals, 
were doubtless shot by the wooden bird-bolts found on Maglemo- 
sian sites. 

A special feature of the food-quest was the stress laid on 
fishing 6 in the lakes and rivers which attracted the main weight 

1 §ix, 7. 8 §ix, 23 ; see Plate 1. 3 §ix, 12. 

4 §ix, 9. 6 §ix, 3; 5; 7; 9; 11. 6 §ix, 6. 
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Fig. 8. Maglemosian equipment: no. i, yew bow from Holmegaard, Denmark 
( i / 1 5) ; no. 2, arrow from Loshult, Sweden (1/3); nos. 3-7, microliths from Star 
Carr, England (2/3); no. 8, flint awl from Star Carr, England (4/9); no. 9, flint 
scraper from Star Carr, England (4/9); no. 10, scraper-burin from Star Carr, 
England (4/9); no. 11, wooden paddle from Duvensee, Germany (2/9); no. 12, 
flint adze in antler holder, Svaerdborg, Denmark (2/9); no. 13, flint adze and 
sharpening-flake, Broxbourne, England (1/3); no. 14, dug-out canoe, Pesse, 
Holland ( c . 1/45). 



of Maglemosian settlement. Among the gear used were fish- 
hooks 1 that were commonly made by drilling a hole towards one 
end of a carefully shaped bone plaque and working out from this. 
Pike, one of the most important fish taken in northern waters, 
could have been caught on hook and line using live bait, but 

1 See Plate 2. 



Cambridge Histories Online © Cambridge University Press, 2008 



MESOLITHIC TIMES 99 

during the spring spawning it would not have been difficult to 
spear them in shallow water, and it must be significant that bone 
spearheads barbed on one edge have been found sticking into 
pike skulls or backbones. Although netting was used by 
Advanced Palaeolithic people in connexion with head-ornaments, 
its employment for taking fish 1 is first documented on Maglemo- 
sian sites : the nets were made from threads of bark fibres and 
knotted in the same manner as those later used by the Neolithic 
peasants in the Swiss lakes ; they functioned as seine nets and 
must have been operated by a small team, one end being kept on 
shore, the other taken out by boatmen, drawn round in a sweep 
and pulled ashore close to the first. 

The role of plant-food is not easy to estimate, but it may be 
noted that many of the plants represented at Star Carr were used 
for food in later times. They include water-lilies ; swamp and 
marsh species, such as common reeds and bog-beans ; several 
from open communities including species of Polygonum , Cheno- 
podium, Rumex, Galeopsis , Stellaria and Urtica \ and woodland 
plants, including mountain ash ( Sorbus aucuparis), the dried 
berries of which were eaten in parts of Europe down to modern 
times. 

The distribution of the Maglemosian culture was more or less 
coterminous with the North European plain, as we are forcibly 
reminded by the barbed spearhead dredged from a depth of 
between 19 and 20 fathoms between the Leman and Ower Banks 
some twenty-five miles off the coast of Norfolk. 2 Low-lying areas 
were preferred, especially those on the margins of former lakes 
and in river valleys. Thus in England the low-lying parts of East 
Yorkshire, the vale of Pickering, Holderness and the Hull Valley 
were favoured together with the Thames and its tributaries, 
notably the Kennet, Colne and Lea. In France and the Low 
Countries, the region between the Somme and the Scheldt was 
occupied, but not the sandy heaths of Holland. The rivers and 
lakes of North Germany and Poland between the Weser and the 
Niemen were also settled, but the main focus lay in Denmark 
and the contiguous part of South Sweden. 3 An eastern variant 
of the same culture is known from either side of the Gulf of 
Finland 4 and from as far east as Perm. 

Little is known about the nature of the sites themselves, beyond 
the fact that they were small — no larger than would be necessary 
for groups of three or four biological families — and apparently 
re-occupied seasonally. At Star Carr we seem to have traces of 
1 See Plate 2. 2 §ix, 5 and 6. 3 §ix, 1. 4 §xi, 15. 
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a brushwood platform laid directly on the reed swamp, but the 
only remains of actual floors are those from the Danish site of 
Holmegaard 1 made up of rectangular slabs of tree bark, the fire- 
place resting on a sand patch. Later descendants of the Magle- 
mosians in southern England occupied irregular huts with sunken 
floors and, presumably during the summer, tent-like shelters of 
light construction. 2 That the Mesolithic peoples were able to 
move about easily on inland waters is shown by the wooden 
paddles (Fig. 8, no. i i) from a number of sites, ranging from 
Star Carr to Holmegaard in Zealand, and a dug-out boat (Fig. 8, 
no. 14) about 3-5 m. long from Pesse in Drenthe, Holland. 3 

The main components of the flint-work of the Maglemosians 
comprised axes and adzes, microliths, which in the later industries 
included more regular geometric forms, scrapers and the burins 
or graving tools needed for working antler and bone. Great use 
was made of these latter materials for spears, mattocks, axe-hafts, 
netting-needles, leather-working tools and fish-hooks. 4 The Star 
Carr people made their mattocks from elk antler (Fig. 8, no. 12) 
and their axe-hafts presumably from wood, which left stag antler 
available for making their spearheads, but the later Maglemosians 
of Zealand were short of elk antler and needed stag antler for 
mattocks and hafts, so they had to make their spearheads from 
metapodials or ribs. 

That the Maglemosians had established a satisfactory working 
relationship with their environment is suggested by the care they 
were able to give to ornamentation. For personal wear they 
perforated animal teeth, lumps of amber, and thin stone pebbles 
as beads, as well as lengths of bird-bone to serve as spacers. 5 In 
the central and richest area, notably in Denmark and South 
Sweden, they decorated objects made from bone and antler, as a 
rule by delicate incision, but quite often by drilling small pits 
(Fig. 9, nos. 2—4). The commonest motifs were geometric, 
comprising varieties of barbed line, shaded band, chevron, 
triangle, and lozenge, and these were often arranged in parallel 
lines separated into lengths by gaps or transverse lines. Other 
designs clearly reflect the influence of nets. Animal designs, 
more or less schematic, occasionally appear in engraving, but 
more often in the form of carved amber lumps. A feature of the 
art is the use of anthropomorphic designs. These may appear 
singly on amber pendants or amulets, the perforation taking the 
place of the head (Fig. 9, no. 5). Sometimes they appear singly 

1 §ix, 3. 2 §ix, 10 and 15. 3 §ix, 27. 

4 §IX, 3; 5; 6; II. 5 §ix; 3; 5, 11. See Plate 2. 
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or repetitively on the same objects as geometric patterns ; but in 
one instance, on an aurochs metapodial from Ryemarksgaard, 
Zealand, 1 a row of four figures is shown assisting in an enigmatic 
scene, one, the only one shown with free arms, apparently 
triumphing over the others. 

Traces of another group of hunter-fishers are known to us 
from coastal sites at present submerged by the sea or buried under 
old sea-banks, like Carstensminde and Bloksbjerg respectively, 
and very occasionally, as at Kongemose in Zealand, from sites in 
the interior. 2 Some elements remind one of the Maglemosian, 
notably axes and adzes chipped down from flint nodules and 
stag-antler mattock-heads, but others are distinctive. Among 
these are a style of ornamenting antler objects, much more deeply 
incised than was practised by the Maglemosians, pecked stone 
axes with ground edges, harpoon-heads, bull-roarers, bone points 
slotted on either side for the insetting of flint micro-flakes, flint 
blades with controlled parallel flake-scars and rhombic arrow- 
heads made from sections of these. The last two, which occur 
with great regularity and abundance, point to the Ahrensburgian 
Late-glacial culture as a main source of origin ; again a bone 
bull-roarer and certain geometric motifs from Kongemose find 
almost exact parallels at Stellmoor. It looks as though the Early 
Coastal people, though they shared certain forest adaptations 
with the Maglemosians, may have originated during the break-up 
of the Late-glacial environment through the adaptation of Ahrens- 
burgian reindeer-hunters to a coastal mode of life. The relatively 
more complete coastal sequence on the western and northern 
coasts of Scandinavia supports this (see p. 104). 

Disappointingly little is known of Mesolithic burial customs 
in the north. 3 Disarticulated human remains are known from 
Maglemosian settlements and remains of what may have been a 
burial were dug up from a deposit of zone V age at Koelbjerg 
near Odense on Funen ; also two extended burials found in a 
shell-bank of Ancylus Lake age at Stangenas in West Sweden 
were probably Maglemosian. From the Early Coastal culture 
a good example of an extended burial is known from Korsor Nor 
in Zealand, the skeleton, accompanied by a pointed flake with 
exceptionally regular flake-scars, being apparently enveloped in 
bark, which was stiffened by wooden poles at the sides and by 
tapered wooden slats across the top. Seated burials were also 
known, including one in a pit of 60 cm. diameter and c. 120 cm. 
depth at Backaskog in Scania, accompanied by a bone chisel and 
1 See Plate 2. 2 §ix, 3 and 16. 3 §ix, 3. 



Cambridge Histories Online © Cambridge University Press, 2008 




io2 PRIMITIVE MAN 




Fig. 9. Maglemosian art : engravings and pit-ornament : no. i, netting-needle from 
Travenort, Holstein, Germany (2/3); no. z, fine engraving on antler mattock, 
Ystad, Sweden (5/9) ; no. 3, anthropomorphic and geometric designs on perforated 
antler, Podejuch, Kr. Greifenhagen, East Germany (1/3) ; no. 4, pit-ornament on 
bone, Pernau, Esthonia (5/6) ; no. 5, amber pendant with anthropomorphic design 
in pit-ornament, Denmark (5/6). 
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a slotted bone point . 1 The lower part of a comparable burial is 
known from Janislawice near Skiemiewice in Central Poland ; 2 in 
this case the grave-goods comprised microliths of late Maglemo- 
sian type, stag-tooth beads, knives of boar’s tusk and sundry 
pieces of shaped animal bone. The physical type represented by 
the northern burials is basically Nordic, tall, well built and having 
a lofty, dolichocephalic skull. 

Coastal settlement was greatly intensified during Altithermal 
times. The flooding over of the North Sea bed, and the formation 
of the Belts, converting the Ancylus Lake into the Litorina Sea, 
must have intensified pressure on local resources, a pressure 
which may be reflected in the reduction in the numbers of 
aurochs and elk and which could be relieved only by migration 
or by a more effective exploitation of local resources. One way 
of doing this was to intensify coastal gathering, hunting and 
fishing, and the other was to adopt farming as at least an ancillary 
occupation. 

At the height of Altithermal times sea-levels in the northern 
parts of Denmark actually rose during four periods above those 
prevailing today . 3 From a study of stratified finds it is possible 
to detect certain broad trends in development between the Early 
Coastal or Carstensminde stage and the ‘classic’ Ertebolle that 
first appeared at the time of the third Litorina transgression. Thus 
pecked-stone axes and deep engraving dropped out early ; rhom- 
bic arrow-heads gave place to chisel-ended, transverse ones ; and 
side-blow flake axes gained progressively over core ones. The 
‘classic’ Ertebolle stage is marked by the acquisition of stock- 
raising, cereal-growing and pot-making, as well as by the 
appearance of flat flaking on flake axes and radial flaking on core 
axes, and by the manufacture of antler mattock heads having 
sockets formed by the stumps of tines . 4 At this time kitchen 
middens composed of discarded shells eaten for food, together 
with other refuse , 5 became common on the Litorina shores, monu- 
ments to a sedentary form of life, in which land and sea hunting, 
fishing, fowling, shell-gathering and collecting were combined 
to varying degrees with stock-raising and cereal-growing, an 
economy which persisted well into Middle Neolithic times in 
Denmark. A feature of the Ertebolle culture well represented at 
Dyrholmen is unmistakable evidence for cannibalism , 6 compris- 
ing fine cut marks on cranial bones, human long bones split open 
in precisely the same way as those of food-animals, the lower 

1 §ix, 1. 2 §ix, 4. 3 §ix, 19. 

4 §ix, 25. 6 §ix, 18. • §ix, 13. 
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margins of human jaw-bones removed in the same manner as 
those of stag and roe deer bones and evidence that human bones 
were gnawed by dogs. 

The colonization of the western and northern coasts of Scan- 
dinavia should be viewed as an alternative response to the flooding 
over of living-space in the regions immediately to the south. 
Evidence for coastal settlement is relatively complete in the 
Scandinavian peninsula 1 because the old strand-lines have been 
left exposed above modern sea-levels. The makers of stone indus- 
tries, named after the ancient Norwegian province of Fosna, on 
the west coast south of the Trondelag, and Mount Komsa in 
Finnmark, date from a time after the formation of the Portlandia 
strand and in fact the earliest dated artefact from Norway, a 
heavy tanged flake, recalling those of Late-glacial age in Den- 
mark, from Christiansund, dates from the Pholas phase. By the 
time the sea had come to rest at the Tapes strand, equivalent in 
age to the Litorina phase of the Baltic, the Fosna-Komsa settle- 
ment had ended. The discontinuity of settlement — isolated finds 
have been made between Fosna and Finnmark, in the Ostfold 
and on the west coast of Sweden 2 — and its coastal nature suggest 
colonization and contact by boat and an economy in which fishing 
played an essential part. The distribution suggests a spread from 
the West Baltic area. This impression is confirmed by a study of 
the stone industries themselves. Although the settlement con- 
tinued up to the time of the classic Ertebolle culture in the south, 
an earlier beginning is suggested by the presence, especially 
prominent in south-west Norway, of a distinctive element of 
tanged points, including heavy tanged flakes, like the specimen 
from Christiansund, and lighter ones, some of which approach 
the rhombic form. In fact, there are signs that the first groups 
to occupy the strands of southern Norway stemmed, like the 
Early Coastal people of Denmark, from the break-up of the 
Late-glacial environment, the movement being given added 
impetus by the impact on the richly occupied West Baltic area 
of rising ocean levels. 

Further evidence for the expansion of settlement to remote 
areas can be cited from the British Isles, where Scotland and 
Ireland were first settled comparatively late in Neothermal times. 
The eastern part of Scotland was occupied as far north as Moray- 
shire 3 by people whose only trace consists of flint and stone in- 
dustries in which geometric microliths (triangles, crescents) play 
a key role, industries of the kind that flourished over a large part 
1 §ix, 2, 14. 2 §ix, 14. 3 §ix, 17. 
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Fig. 10. Obanian (nos. 1-7) and Larnian (nos. 8-1 1) equipment: no. 1, mattock- 
head of stag antler, Meiklewood, Stirling (2/9); no. 2, harpoon-head of antler, 
MacArthur’s Cave, Oban (4/9) ; no. 3, stone ‘limpet-scoop’, Cnoc Sligeach, 
Oronsay (1/3); no. 4, flint scraper from Risga, Argyll (2/3); nos. 5-6, microliths 
from Risga (2/3) ; no. 7, bone fish-hook from Risga (2/3) ; no. 8, flint adze, Lame, 
Antrim (4/9); no. 9, microlith, Cushendun, Antrim (2/3); nos. 10-11, flakes 
worked at butt end, Cushendun (4/9). 



of the highland zone of England and Wales from the final phase 
of the Boreal climatic phase. 1 South-west Scotland and north- 
east Ireland on the other hand were settled by people whose flint 
and antler (Fig. 10, nos. 1-7) and bone work owes something 
ultimately to Maglemosian and possibly even to Azilian sources, 
but whose culture was adapted to life around the Irish Sea and 
the coasts of the western Highlands. The Obanians of western 

1 §ix, 8. 
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Scotland inhabited caves , 1 but also accumulated middens in the 
open, notably on islands like Oronsay and Risga. The pattern 
and character of their settlement suggest that they were accus- 
tomed to use boats, presumably of skin stretched over light 
frames. As well as hunting inland game they gathered shell-fish 
and whatever could be won from the sea-shore. Prominent 
among their gear were flat harpoon-heads of stag antler and 
heavy mattock-heads of a kind used for removing blubber from 
stranded whales. In Antrim, where the Larnians found a rich 
source of flint (Fig. io, nos. 8 — 1 1), the actual settlements are 
nearly all submerged , 2 but middens on the coast north of Dublin 
Bay show that, as in the case of the Obanians, shell-fish contri- 
buted an important element in the food supply . 3 Evidence of the 
importance of the sea-shore at this time is also given by the 
distribution of Mesolithic sites in Wales 4 and Devon and Corn- 
wall and by the occurrence on these, as on some of the Larnian 
sites, of ‘ limpet-scoops ’, long rods of stone worn at one or both 
ends supposedly in the course of detaching molluscs from rocks. 



X. SOUTH-WEST EUROPE AND NORTH AFRICA 

Over much of south-western Europe and North Africa the earlier 
Mesolithic peoples were essentially epi-Palaeolithic, showing few 
innovations and indeed in many instances displaying a more or 
less marked falling away from earlier standards. Most of these 
epi-Palaeolithic industries were so simplified that it is not easy 
to trace their sources or determine the extent to which they were 
the product of indigenous development or migration. One of the 
few cultures of which the origin is well established is that named 
after Mas d’Azil in the Ari&ge . 5 The flint industry (Fig. 11) 
alone would not tell us very much in this respect, though it is 
worthy of note that the burins, scrapers and battered back points 
were all small. On the other hand, the harpoon-heads clearly 
suggest an origin in the Late Magdalenian. Geographically the 
correspondence between the Azilian and Late Magdalenian is 
closely displayed in the Cantabric region of northern Spain, 
where every Azilian site overlies a level with Magdalenian hai 
poon-heads and three-quarters of the sites with Magdalenian 
harpoon-heads were later occupied by Azilians ; even in France, 
where the Azilian is concentrated on the northern slopes of the 
Pyrenees and in the Dordogne and Lot, about half the Azilian 

1 §ix, 17. 2 §IX, 21. 3 §IX, 20. 

4 §ix, 26. 5 §x, 15 and 24. 
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occupations overlie Late Magdalenian ones. Given the sharpness 
of the ecological break, symbolized by the change from reindeer 
to red deer antler as the material for harpoon-heads, the degree 
of continuity is indeed striking. Signs of impoverishment in 




Fig. 11. Azilian (nos. 31-8) and Sauveterrian industries: nos. 1-29, 36, 37, 
microliths (2/3); no. 30, ‘micro-burin’ (2/3); nos. 31-3, harpoon-heads of stag 
antler (1/2) ; no. 35, flint scraper (2/3) ; nos. 34, 38, painted pebbles (2/5). 

relation to the Magdalenian include the smallness of the flints 
and the lack of variety and poorer finish of much of the bone and 
antler work : one of the few technical innovations seems to have 
been the modification of the harpoon-head to allow it to swivel 
toggle-fashion when embedded in the victim . 1 Again, the only 

1 §x. 24- 
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traces of art consist of schematic designs painted in red on river 
pebbles (Fig. 1 1, nos. 34, 38) which must presumably have served 
some cult purpose. A few of the more elaborate designs are 
clearly anthropomorphic in intent and in this resemble ones from 
the central Maglemosian territories and from southern Italy. 

There is evidence in Provence and eastern Spain, notably in 
Tarragona, 1 of flint industries resembling the Azilian but lacking 
its distinctive enrichments. Similarly, there is evidence from 
Italy of the closely similar epi-Palaeolithic industries in some 
respects poorer than their predecessors, notably from a layer 
dated by radio-carbon to the seventh millennium b . c ., and over- 
lying a Grimaldian deposit in the cave of La Porta at Positano 
near Salerno. 2 The food refuse of Positano suggests that the 
collection of shell-fish had grown greatly in importance as a source 
of food. In North Africa the Oranian, first recognized in Algeria 
and Morocco, 3 but since identified in the Jebel Akhdar of 
Cyrenaica, 4 provides another close analogy : the flint-work pre- 
serves a uniform dullness ; the bone-work is even poorer ; and 
there is no trace of art. The human skeletal material associated 
with the Oranian belongs to the type first identified at Meshta 
el-Arbi and noteworthy for the prominence of its brow-ridges and 
mastoid processes and generally for the strong development of 
muscular markings. The frequency with which the upper incisor 
teeth have been removed suggests some rite, perhaps connected 
with fertility, but widespread indications of dental caries and 
abscesses, arthritis, osteitis, rheumatism, exostosis and suppurat- 
ing sores, emphasize that these Oranians were as miserable 
physically as they were culturally. The homogeneity of the 
Oranian over the whole of North Africa suggests that it had 
some common origin. The absence of any basis of Advanced 
Palaeolithic culture in the north-west, where the Aterian pro- 
longed an essentially Middle Palaeolithic tradition, leads one to 
seek an origin in the Dabba culture of Cyrenaica, a region where 
the Oranian seems to have appeared by c. 12,000 b . c ., that is 
some two thousand years earlier than in Morocco. 

Traces of quite a different culture, marked by geometric micro- 
liths made from narrow bladelets by a special process that involved 
the production as by-products of the so-called ‘micro-burin’, are 
known from France and neighbouring parts of Europe. At 
Sauveterre-la-Lemance itself 5 it overlay an Azilian deposit, but 
there seems no reason to doubt that the Sauveterrian, like the 

1 §X, 26. 2 §X, 21 . 3 §x, 3. 

4 §x, 14. 6 §x, 9. 
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Fig. 12. Blade and trapeze industries of south-western and central Europe: 
nos. j— 12, microliths from La Cocina, Spain (nos. 1-3 upper, nos. 4—7 middle, 
nos. 8-12 lower) (8/15); nos. 13-18, microliths from north-west Germany (2/3) ; 
nos. 19-26, microliths from Tardenoisian of inland France (nos. 19-21 lower, 
nos. 22-4 middle, nos. 25—6 upper) (2/3); nos. 27-34, microliths from Ensdorf, 
South Germany (2/3); no. 35, harpoon-head of stag antler, Falkensteinhohle, 
Hohenzollern, South Germany (2/3). 



Azilian itself, stemmed from an Upper Palaeolithic source, espe- 
cially since geometric microliths and ‘micro-burins’ (Fig. 1 1, 
no. 30) had already appeared in the Mediterranean area in 
Magdalenian 1 and Grimaldian levels. 2 

In south-western France the Sauveterrian industry was suc- 
ceeded by one characterized by regular blades and by trapeze- 
shaped arrow-heads made from sections of these by means of the 
1 4- s '8. 
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‘micro-burin’ technique. Industries of this kind are widespread 
in France, Iberia, the Low Countries, Central and Eastern 
Europe, part of North Africa and large tracts of south-west Asia, 
and throughout this territory they immediately precede and over- 
lap with the spread of Neolithic farming cultures. 1 One of the 
first localities where such an industry was recognized was F&re- 
en-Tardenois in the tle-de-France, 3 and for this reason it is 
generally termed Tardenoisian in France and some neighbouring 
countries. One of the most striking facts about the Tardenoisian 
is its poverty. The bone and antler work is poor and monotonous 
and art is non-existent. The leading element in the flint industry 
(Fig. 12, nos 19-26), the arrow armatures, shows a certain 
development. 4 In phase I the armatures include symmetrical 
and asymmetrical trapezes, right-angled forms (pointes de Vielle), 
a few rhombic forms and numerous broad-based triangles ; in 
phase II the trapezes are nearly all right-angled and new types 
appear in the spurred form ( a base recurrent) and the transverse 
or chisel-ended arrow-heads ; and lastly in phase III the trapeze 
element almost disappears, only the spurred form surviving, 
chisel-ended arrow-heads abound, now with flat flaking invading 
either face, and crescentic microliths appear. No remains of elk 
and few of large bovids occur on Tardenoisian sites, and hunting 
was mainly restricted to red deer, wild pig and the smaller forest 
game. A few traces of sheep and small cattle in layers of phases I 
and II may be intrusive or result from contact with Neolithic 
farmers. 

On the Atlantic coast, notably at T^viec 5 and Hoedic, 6 at 
present small islands, but in Mesolithic times still part of the 
coastal zone of Morbihan, the Tardenoisians, while still hunting 
forest animals in the interior, drew substantially on what they 
could obtain from the sea-shore. Shell-fish were gathered, occa- 
sional fish were taken from the rocks and some effort was made 
to secure sea-birds, including the hapless Great Auk. Although 
resembling that of the interior the flint industry of the midden- 
dwellers differed in some respects, notably in lacking right-angled 
forms and spurred points and in possessing microlithic triangles. 
Objects of antler and bone were slightly less scarce than in the 
interior and even display slight traces of ornamentation, as for 
instance in the criss-cross incisions on a large fish-mandible and 
in bunches of transverse cuts on bone cloak-pins. 

Many hearths were observed in the midden but no huts were 

1 §x, 4. 2 §x, 8. 3 §x, 10. 

4 §x, 1 1. 6 §x, 16. 6 §x, 17. 
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recovered. It is evident that no attempt was made to dispose of 
the dead in separate cemeteries. The bodies were apparently 
buried clothed and wearing their personal ornaments : bone pins, 
presumed to have been used for fastening skin cloaks, were worn 
at the base of the throat ; and perforated shells were strung 
together to form necklaces, bracelets and in one case a head-dress, 




Fig. 13. Tardenoisian burial, Teviec, Morbihan, France. 
Note stag antlers over skull. 



large numbers being used for single individuals. The corpses 
were normally contracted, the legs being flexed, the hands placed 
on the sides and the heads slightly raised. Some people were 
buried singly, but others were interred successively in collective 
graves, and, though they generally rested directly on the soil or 
on previous burials, they were generally protected by stone slabs. 
The most impressive burial at Teviec comprised six persons: at 
the bottom there was a man of between twenty and thirty who had 
evidently been killed by an arrow mounted with a triangular 
microlith, and above five more burials, including those of two 
men, two women and a girl, the whole surmounted by a heap of 
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stone incorporating what appears to have been a ritual hearth. 
Two symbolic practices are worth noting. Both the Tdviec people 
and those of Hoedic followed the ancient custom of sprinkling 
red ochre over the body of the dead man ; and they frequently 
heaped stag antlers over the heads of the buried people (Fig. 1 3), 
as if to endow them with the vitality inherent in the emblems of 
virility. 

In Iberia, as in France, blade and trapeze industries flourished 
during the latter part of the Mesolithic settlement. The best 
documented sites are the shell-middens of Muge in the Tagus 
estuary 1 and the stratified cave of La Cocina, Dos Aguas, 
Valencia, 2 the other side of the peninsula. The middens, between 
60 and 70 km. from the existing mouth of the Tagus, incorporate 
numerous hearths and burials. At one of the sites, Moita do 
Sebastiao, the excavator distinguished settings of stake-holes that 
appeared to define the sites of semicircular huts. The burials were 
noticeably poorer than those of Morbihan, lacking protective 
stone structures and having either no or at most very meagre 
ornaments. The flint industries, which resemble those from 
Morbihan more than the Tardenoisian of the French interior, 
fall into two groups: in one of which (Arruda and Moita do 
Sebastiao are typical) trapeziform arrow-heads were normal ; 
whereas at Armoreira the leading forms were triangles, many of 
which had more or less prominent spurs, and to a much lesser 
degree crescents. 

The only absolute date we have for the Muge middens is a 
radio-carbon date of 5400 b.c. ±350 for Moita do Sebastiao, 3 
but the regular occurrence of blades and trapezes in chalcolithic 
contexts in southern Iberia points to its survival into the second 
millennium b.c. The vigour and duration of the blade and trapeze 
tradition in this region is doubtless due to the late introduction of 
husbandry by metal-working people from overseas : there seems 
to have been nothing comparable in Iberia to the long-lasting 
colonization by Neolithic cultivators such as we know from 
Central Europe. The people who adopted elements of the exotic 
higher culture were essentially Mesolithic hunters. This is 
demonstrated in the first place by the fact that the flint-work 
from the megalithic and contemporary tombs is basically of the 
blade and trapeze tradition with some infusion of the exotic 
mitre-shaped arrow-head having shallow flaking on either face ; 4 
and in the second by the occurrence, impressed on pottery and 

1 §x, 6; 22; 23. 2 §x, 19; 20; see Fig. 12, nos. 1-12. 

3 23. 4 §x, 7; 13. 
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painted on the slabs of megalithic tombs, 1 of art motifs clearly 
stemming from the schematic paintings found on the walls of 
rock-shelters over a large part of southern Iberia and manifestly 
relating to the indigenous hunting population. 

The Mesolithic rock-paintings of Iberia display a wide diver- 
sity of style, 2 ranging from the naturalistic group in the Levant, 
at one time ascribed to the Upper Palaeolithic, to the schematic 
representations which, from their content alone, can sometimes 
be seen to have continued into the period of metallurgy. By 




Fig. 14. Mesolithic rock-painting, Cueva de la Arana, Castelldn, East Spain, 
showing bowmen closing in on ibexes. 



comparison with the Franco-Cantabric cave art even the liveliest 
ones, like Alpera and Minateda, are small in size and lacking in 
modelling, human figures are much more common and scenes 
are frequently depicted. These confirm that the bow was the 
main weapon used and show that hunting was a highly organized 
activity (Fig. 14). 

The middens of Morbihan and the Tagus estuary each pro- 
duced a substantial body of human skeletal material. 3 Some of 
their most striking characteristics were probably due to poor 
nourishment. Both were poorly built and short in stature, the 
males from each averaging only i-6om. (5 ft. 3 in.) and the 
1 §x, 12 and 15. 8 §x, 1 and 2 ; see Fig. 14. 8 §x, 16. 
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females 1-50 m. (4 ft. n in.); and two-fifths of those from 
the Tagus estuary and three-fifths of those from Morbihan 
suffered from platycnemia or transverse flattening of the shin- 
bone. The skulls of both groups were high-vaulted and inclined 
to be long ; those from Morbihan were more keeled than the 
Tagus ones ; and the former were on the whole a little shorter 
(dolicho-mesocephalic rather than dolichocephalic) and had a 
slightly smaller capacity. The faces of both groups were rather 
large and the lower portions projected (sub-nasal prognathism). 
Both had rather broad (mesorhine) noses and both had large 
teeth, the individuals from Morbihan invariably so. 

Finally mention should be made of another group of hunter- 
fishers, the Capsians of North Africa, 1 whose flint work is based 
on the production of blades and trapezes. Their middens, which 
form the chief memorial of the Capsians, abound in the districts 
of Gafsa (hence the name Capsian) and Tebessar and the culture 
is most fully displayed in the Maghrib in the interior of north- 
east Algeria and north-west Tunisia. The Capsian culture, which 
began rather later but ran alongside the Oranian, was based on 
hunting, but digging stick weights point to plant-gathering and 
the middens to the importance of shell-fish. The origin of the 
Capsians, who belonged physically to the Mediterranean race, is 
obscure, but their role as a medium for the diffusion, probably 
from the Sahara as well as from the Nile valley, of Neolithic tech- 
nology and economy is not in doubt ; and the rock-engravings of 
the area confirm that stock-raising began to enrich the basis of 
subsistence. 2 



XI. CENTRAL AND EASTERN EUROPE 

Here again there are signs of epi-Palaeolithic cultures emerging 
from indigenous Upper Palaeolithic ones. Examples so far iden- 
tified include the Fiirsteiner culture of the Swiss Mittelland, 
named after a morainic hillock near the Burgaschisee where it 
was first recognized, a culture which had already emerged by the 
end of the ninth millennium b.c. (B. 16 : 8250 ± 200) and evi- 
dently stemmed from the local Late Magdalenian. 3 Epi-Palaeo- 
lithic flint industries have been recognized both in Hungary, 
notably at Szekszard (8400 b.c. ± 500), 4 and in Poland, in the 
central part of which the Witdw culture emerged 5 and where the 
Swiderian, a Late-glacial group comparable with the Ahrens- 
burgian farther west, continued into Neothermal times ; and 

1 §x, 3 and 25. 2 §x, 25. 8 §xi, 26. 

1 §xi, 24. 8 §xi, 5 and 6. 
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similar manifestations are known from South Russia. 1 A feature 
of all these industries is that, while retaining the leading charac- 
teristics of their Upper Palaeolithic prototypes, they reveal a 
tendency to smaller types of flint, including in the case of 
Szekszard 2 scrapers of thumb-nail size and microliths of geometric 
triangular and crescentic forms. 

Over the territory as a whole the Mesolithic settlement is 
represented mainly by flint industries marked by various forms 
of trapeze and bridging the transition to the Neolithic of the 
region. What happened during the intervening period is still 
obscure in most parts of the territory. Switzerland is one of the 
few areas to show something closely akin to the French Sauve- 
terrian in the form of microlithic industries that include geo- 
metric forms : 3 such are known, for example, in the Wauwiler- 
moos, in the neighbourhood of Robenhausen, and in the lower 
levels of a small cave at Birsmatten near Nenzlingen in the Jura, 4 
dated by radio-carbon analysis to the late sixth millennium B.c. 
(level 5, B. 238: 5510 b.c. ± 160; level 3, B. 236: 5020 b.c. 
± 120). 

Much more is known of the final phase of the Mesolithic 
settlement corresponding with the French Tardenoisian and more 
or less contemporary with the first or Danubian I phase of 
Neolithic colonization. 5 Clusters of irregular hollows marking 
the sites of artificial shelters have been observed by the Wauwiler- 
moos in Switzerland and at Tannstock by the Federsee in 
Wiirttemberg. 6 On the other hand, the most important Tarde- 
noisian find in Switzerland is without doubt the Birsmatten cave, 7 
the upper levels of which, dating from c. 3300 to 3400 b.c., 
yielded a flint industry with long and right-angled trapezes made 
from sections of regular blades, together with stag antler harpoon- 
heads of a type previously known from the Wachtfelsen, near 
Grellingen, Bern, 8 and one which, although resembling Azilian 
ones in many respects, differs in the arrangements made for 
securing the line. 

Similar flint industries occur over much of Germany south of 
the Main, being distinguished by a greater abundance of broad- 
based points and broad isosceles triangles (Fig. 12, nos. 27— 34).® 
In two caves in Hohenzollern, the Falkensteinhohle and the 
Bernaufels near Tiergarten, 10 similar flint industries were accom- 

1 §xi, 4 and 10. 2 §xi, 24. 8 §xi, 27 and 28. 

4 §xi, 1. 6 4*i, 8. 6 §xi, 3 and 19. 

7 §xi, 1. 8 §xi, 23. 

* §xi, 8; 1 1 ; 12; 16; 21. 10 §xi, 18. 
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panied by antler harpoon-heads (Fig. 12, no. 35) identical with 
those from Birsmatten, together with antler leather-working tools 
and beads, made from perforated snail-shells, and deer-, fox- and 
fish-teeth. To this population probably belong the remarkable 
series of skull-burials at Ofnet and Kauftersberg near Nordlingen, 
Bavaria, 1 and at Hohlestein, Lonetal, 2 near Ulm. At Ofnet there 
were two nests, one of twenty-seven, the other of six skulls, rest- 
ing in depressions in the underlying Late Magdalenian deposits ; 
this and the fact that all the perforated teeth found with the skulls 
were of red deer rather than reindeer confirms their Post-glacial 
age. The fact that the top two or three neck vertebrae adhered to 
the skulls shows that they must have been severed from the 
bodies soon after death, and the absence of cut marks on the 
skulls indicates that they were deposited with the skin still 
attached. The way in which the skulls in the middle of the nests 
had been to some extent damaged, whereas those on the periphery 
were intact, argues that the deposits were made successively. 
How can we interpret these finds ? Evidently there was some 
kind of skull cult, but can we infer head-hunting ? In any case, 
the presence of large numbers of perforated snail-shells and 
animal teeth suggests that the skulls, which included only four 
males as against nine females and twenty children, were buried 
with reverence. Physically they included some dolichocephalic 
skulls of a type peculiar to Ofnet, dolicho-mesocephalic ones 
resembling some from the Morbihan middens, and three brachy- 
cephalic, the only ones of the kind from Mesolithic Europe. 3 

In the Middle Danube area we find a microlithic flint industry, 
notably at Sered in south-west Slovakia, 4 dating from Late Boreal 
or Early Atlantic times, which is distinguished from the much 
earlier one at Szekszard only by the appearance of the long 
trapezes, a type which appears at this time over wide expanses 
of Europe and could well have spread among communities of 
indigenous origin. Microlithic industries combining geometric 
microliths and long trapezes are also distributed on the northern 
margins of the German highlands from Saxony to the Teuto- 
burger Wald ; 5 and analogous ones, enriched by asymmetric 
points with pressure-flaking on parts of either face of the type 
termed ‘ mistletoe leaf’ points by Belgian prehistorians, 6 occur in 
the extreme west of North Germany and in the neighbouring 
Low Countries. In Poland two main microlithic industries with 
triangles and crescents exist in the Polish dunes, one including 

1 §xi, 20. 2 §xi, 25. 3 §x, 16. 

4 \xi, 2. 6 §xi, 21. 6 §xi, 17. 
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points of the type found in the underlying Swiderian , 1 the other 
trapezes, mainly long ones, but also in a few cases closely 
resembling the French pointe de Vielle . 2 

Industries of broadly Tardenoisian type extend as far east as 
the upper course of the Dnieper and the valley of the Desna , 3 
and there is a well-defined Pontic Mesolithic, best studied in the 
stratified rock-shelters of the Crimea . 4 Although a single tradi- 
tion runs through the flint-work, three main phases can be 
recognized, during the last of which the culture had been 
transformed by the adoption of Neolithic arts. 



Stages 
Neolithic 
Late Mesolithic 
(Murzak-Koba) 
Early Mesolithic 



Key sites and levels 
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Tash-Air I 


Shan-Koba 


Fatma-Koba 
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During the Shan-Koba stage the climate was still in an 
Anathermal phase, but forests were already established. The 
larger animals killed for food comprised in the main forest forms 
like red deer, roe deer, wild pig and bear, and the hunter was 
already assisted by dogs. The flint industry comprised flakes and 
blades, scrapers, burins and microliths, the latter predominantly 
of triangular and crescentic form but already including a few 
long trapezes. During the Murzak-Koba stage Altithermal con- 
ditions prevailed and the deciduous forest was dominant. During 
this time settlements became more numerous and snails, the shells 
of which were found in large numbers in special pits, became 
important for food. The flint-work is marked by a greater regu- 
larity of blade-production and by the much greater importance 
of four-sided forms, mainly trapezes, but including a few rhombic 
forms. In the uppermost levels remains of domestic cattle, pigs, 
sheep and goat supplemented those of wild animals, pottery made 
its appearance, and trapezes were modified by a flat retouch and 
supplemented by bifacially flaked arrow-heads. Burials included 
the internment on their backs in the same grave of a tall, long- 
headed man and a woman at Murzak-Koba and of a man buried 
in a crouched position under a heap of stones at Fatma-Koba. 

1 §xi, 13. 2 §xi, zz. 

3 §xi, 7. * §xi, 10, 14; see Fig. 15, nos. zi-6. 
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XII. SOUTH-WEST ASIA 

The initial phases of the social transformation that resulted in 
the emergence of Neolithic village communities and in due course 
of metal-casting urban dwellers ran parallel in Western Asia with 
the transformation in Northern Europe of reindeer hunters into 
tree-felling Maglemosians ; and the people who initiated the 
transformation of human society in the Old World were on the 
same kind of material plane as the Mesolithic peoples of peri- 
pheral regions. They were both hunter-fishers and their material 
equipment was analogous and in some respects identical. Two 
main groups of Mesolithic hunter-fishers may be distinguished 
in Western Asia, those of the highlands comprising the Iranian 
plateau and its outliers, and the more localized groups of the 
East Mediterranean zone between the Nile valley and South 
Anatolia. 

The Mesolithic flint industries of the former region stem from 
the local Advanced Palaeolithic tradition, well represented at the 
cave of Zarzl near Sulaimaniyyah, 1 Kurdistan, the flint industry 
of which comprised burins, backed blades and scrapers, with in 
the upper level an addition of microlithic triangles, crescents and 
rods. In the rock-shelter of Pawli-Gawra between Zarzl and Sulai- 
maniyyah, 2 this microlithic element is further developed and now 
includes trapezes. Flint industries of this kind, in which the 
‘micro-burin’ technique is freely used, extend as far afield as the 
Iranian plateau, the Caspian shore and Turkmenistan and span 
the transition from a hunting and gathering to a stock-raising 
and cereal-growing economy. 

The inhabitants of the Pawli-Gawra shelter (Fig. 1 5, nos. 1-8) 
lived predominantly by hunting animals like gazelle, onager (?), 
ox, red and roe deer and pig, helped ©ut by bird-catching and 
fishing, and they do not appear even to have possessed dogs. A 
similar form of economy was associated with a flint industry of 
Pawli-Gawra type dated to c. 10,000 b.c. by radio-carbon in 
level B 2 of the cave of Shanidar in the same part of Kurdistan, 3 
and in the lower levels of the Belt Cave 4 near the eastern end of 
the southern shore of the Caspian, dating from the tenth to the 
seventh millennia b.c. 

Historically, however, the significance of the Kurdistan and 
Caspian caves differs profoundly. The Belt Cave was marginal 
to the innovating region, and the hunting culture with the Pawli- 

1 §xn, 5. 2 §xn, 2. 

3 §xn, 10. 4 §xh, 3; 4 ; see Fig. 1 5, nos. 15-20. 
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Fig. 1 5. Blade and trapeze industries from the Crimea and Western Asia : nos. 1-8, 
Pawli-Gawra ; nos. 9-14, Jarmo, Kurdistan ; nos. 1 5-20, Belt Cave, North Iran ; 
nos. 21-6, Tash-Air, Crimea (no. zi lower, nos. 22-4 middle, nos. 25-6 upper). 



Gawra-type industry persisted until replaced around 6000 b.c. 
by a farming one replete with domestic ox and pig, sickle-blades, 
polished stone axes and pottery. At Shanidar, on the other hand, 
there is evidence for a gradual transition in economy within a 
basic continuity of culture : in level B 1 , dated by radio-carbon 
analysis to the ninth millennium b.c., and containing a Pawli- 
Gawra type of flint industry, there is evidence for a shift towards 
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a form of subsistence in which plant gathering played a greater 
part. Even more decisive is the evidence, in the form of querns 
and rubbers, mortars and mats and baskets, which appear for the 
first time at the near-by and contemporary settlement of Zawi 




Fig. 1 6. Equipment of the Natufian Culture, Mount Carmel, Palestine : nos. 1-3, 
Magharat el-Kabarah ; nos. 4-13, Magharat el-Wad. (Scales: 1 (c. 1/3); 6-12 
(4/9); 2 » 3> 5 (i/ 2 ); 4. 13 (2/3)-) 

Chemi Shanidar, that man had begun to practise an elementary 
type of farming as long ago as 8900 b.c . 1 When we turn to 
Jarmo, 2 an open village settlement in the same area a little farther 
south, with a more mature farming economy evidenced by the 
1 §xii, 10. 2 §xn, 2 ; see Fig. 15, nos. 9-14. 
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cultivation of emmer, spelt, two-rowed barley and peas, and a 
fauna in which wild animals amounted to no more than 5 per cent, 
we find essentially the same microlithic industry associated with 
reaping-knife blades and reinforced by polished stone axes and 
after a time by pottery. 

The richest and most distinctive manifestation of Mesolithic 
culture in Western Asia, the Natufian, so-called after the Wadi 
en-Natuf in Palestine, 1 is confined to a territory within forty miles 
or so of the Mediterranean between the Nile and Beirut with a 
possible extension in simplified form into southern Anatolia, 
exemplified by the site of Beldibi near Antalya. 2 The Natufians 
settled both in caves and in the open. They were keen hunters, 
especially for gazelle, and tipped their arrows with crescentic 
microliths the backs of which might be blunted by steep flaking 
from either face. Their bone-work (Fig. 16, nos. 1—3, 5) was 
richly developed and included barbed spear-points and fish- 
hooks. Reaping-knife handles slotted to receive flint blades, 
many of which show the diffuse lustre resulting from the harvest- 
ing of cereals, and pestles and mortars, including some cut out 
of the living rock, point to the importance of plant food and 
specifically of cereals, though whether these were wild or to any 
degree cultivated is a matter of debate in the absence of botanical 
determinations. The lack of domestic animals and the fact that 
the heads of wild ones were carved even on the heads of reaping- 
knives suggests strongly that the Natufian economy was still 
predominantly a wild one. However this may be, the size and 
character of the cemeteries in the rock-shelters — that of El-Wad 
(Fig. 16, nos. 4, 6—13) comprised eighty-seven burials, six of 
them adult — and the round tomb of monumental character con- 
structed in the open at ‘Eynan 3 suggest that the Natufians had 
already begun to achieve a certain fixity of settlement. On the 
evidence of radio-carbon dating it is plain that the Natufian 
territory was marginal to the earliest centres of food-production 
in the highlands of Kurdistan, and it seems likely that it was 
thence that the idea of the reaping-knife reached the Natufians. 
In relation to the beginnings of agriculture in the Mediterranean 
zone, however, there seems little doubt that the Natufian culture, 
at least in its early stage, was antecedent to the rise of settled 
farming communities and in this respect their encampment round 
the spring at the base of the tell at Jericho about 7800 b.c. 
is surely decisive evidence. 4 

1 §xii, 6; 8; 9. 2 §xn, 1. 3 §xn, 9. 4 §xn, 7. 
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THE EVIDENCE OF LANGUAGE 

I. LANGUAGE AND HISTORY 

While it is difficult to establish a close relationship between 
language form and the racial or cultural characteristics of its 
speakers, an intimate relationship does exist between culture and 
language content . 1 The study of language content needs no special 
justification, since the written records of antiquity are our most 
valuable source of information concerning the peoples and civili- 
zations which form the object of historical investigation. But 
language as a formal structure, like the tools and institutions of a 
society, represents a kind of transmitted organism and as such 
falls into the category of data which can be ordered in typologically 
related sequences. Thus, for the historian, who is interested 
primarily in tracing interacting continuities, the study of the 
history and development of a language, apart from its use as a 
vehicle for oral and written traditions, provides useful and some- 
times unique evidence of otherwise undiscernible ethnic and 
cultural affiliations . 2 



LANGUAGE CHANGE 

The evolution of a language through time is most conveniently 
described in terms of two distinct but related features: function 
and form. Limiting ourselves for the moment to spoken language, 
we may define the primary function of language as communica- 
tion. It is virtually axiomatic that a language, in order to serve the 
communication needs of a given community effectively, must 
keep pace with cultural changes within that community. That 
one is static implies that the other is also static, a generally unlikely 
situation. The ever-changing communication needs of a com- 
munity will thus be reflected in its language, and mainly in lexical 
content rather than in form . 3 It is more or less irrelevant whether 
such changes are internal (evolutionary) or caused by some im- 
petus from outside the community in question. 

The changes which take place within the form of a language 
are of a very different sort and are to a great extent self-generated. 
The structure of a language may be described as a complex inter- 
1 §i, 13, 207 ff. 2 §1,15. 3 §1, 14. 89 ff. 
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locking set of systems, the analysis of which may be approached 
at several levels. Although traditional divisions into phonology, 
morphology, and syntax are no longer recognized as adequate, 
this tripartite breakdown is still at the basis of the more elaborate 
modern analyses. But emphasis is placed not only on descriptions 
of the various isolatable entities that make up a language, but also 
on their systemic identification and function, as well as on the more 
complex relationships that exist among the various subsystems . 1 
Regardless, however, of the technical level of synchronic descrip- 
tion, linguistic change may be defined in more general terms for 
our present purpose. 

Within a given linguistic community the complex nature of 
language makes it highly improbable that any two speakers use 
precisely the same form of the language. This results from im- 
precision arising from imperfect transmission and memory and 
from slight differences in the connotations of words and struc- 
tures, a natural consequence of individual experience. To say that 
a community is linguistically homogeneous is to rise above this 
idiolect (or individual language) difference and to recognize a 
composite norm to which all speakers conform within accepted 
degrees of tolerance. Change in the form of a language is easily 
understood within this context : there is a precarious balance be- 
tween the centrifugal force of idiolect deviation (individual ‘error’) 
from the norm and the centripetal force arising from the need to 
conform for effective communication. Thus, most deviations are 
cancelled out by conformist correction, but those which are ac- 
cepted and imitated for one reason or another may gradually 
bring about a permanent change in the language. 

Fortunately, linguistic change is not a random process. While 
changes are more or less independent of cultural influence, either 
internal or external, they are limited and conditioned by the struc- 
tural patterns of the language itself . 2 Even more generally, lin- 
guistic change is amenable to classification, regardless of the 
language involved, and from the vast amount of material already 
studied there has emerged a set of principles sufficiently coherent 
to provide a foundation for an empirical science such as historical 
linguistics . 3 



LANGUAGE RELATIONSHIPS 

Thereare four ideal situations which may be represented as models 
illustrating the types and degrees of relationships existing among 
languages of a given family. It must be remembered, however, 
1 §1, 5, 2. 2 §1, 9. 3 §1, 5, 365 ff.; §1, 2, 346 ff.; §1, 8. 
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that actual historical situations are usually much more complicated 
than any simple model and can be reconstructed only by any and 
all combinations and repetitions of these basic concepts. 

First there is the simple linear relationship, in which a linguisti- 
cally homogeneous community remains isolated and coherent over 
a span of time long enough for significant changes to occur in the 
language. The languages of the earlier and later periods are said 
to be linearly related. 

Secondly, there is the ideal situation of divergence in isolation. 
If a language community splits into two or more groups which 
are subsequently and immediately isolated from one another, the 
language of each group will continue to evolve. But because there 
is no fixed direction for linguistic change, these languages will 
gradually diverge from one another in both form and content, 
until, after a suitable time, they will have become quite distinct. 
Some parallel development may occur as the result of inherited 
structural features, but this will prove negligible in the long run. 

The dialect continuum , 1 our third model, begins with the same 
relatively small linguistically homogeneous community, but which, 
in the course of time, because of population growth or some other 
non-linguistic factor, spreads over a geographical area so great 
that the stabilizing effect of the core community is no longer 
strong enough to exert corrective conformity on the dialects of the 
outlying regions. In such a situation linguistic sub-communities 
are formed, each of its own norm. As long as there is some degree 
of linguistic coherence throughout the area and there is at least 
some mutual influence between contiguous sub-communities, we 
may describe the total as a dialect continuum. It is well to note 
here that there is no accepted definition of a dialect as opposed to 
a new language; there is no absolute, measurable differential by 
which a dialect deviating from some other one in the continuum 
is automatically labelled a different language. Although we have 
described this model in terms of geographical spread, it is equally 
applicable to dialect differentiation among the various strata of a 
given society or to the divergences that arise between spoken and 
written forms of a language which continue to influence one 
another. 

The fourth model cannot be defined so precisely as the fore- 
going. A language community is often subjected to interference in 
a wide variety of ways . 2 A model situation in language can be 
represented at best only as an indefinite variable; the nature and 
degree of interference is determined by the extent of contact, 
1 §i, 5, 471 ff.; §1, 2, 321 ff. 2 §1, 16. 
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ranging from the most casual cultural interchange to actual 
bilingualism. Historically, these may represent the contacts be- 
tween an indigenous group and an immigrant group, between a 
subject people and its conquerors, or even the mutual interference 
between two dialects (geographical or social) of a single com- 
munity. It is obvious that each of the preceding models is capable 
of being disturbed by the phenomenon of interference. If the two 
languages brought into contact are structurally distinct, the task 
of sorting out intrusive elements may not be too difficult. But 
when there is mutual contamination between two or more closely 
related languages, the resulting situation may defy analysis. Most 
language interference is visible in the lexicon, while, in general, 
widespread bilingualism would appear to be necessary to effect 
changes in structure. The term substratum is often applied to the 
special instance of this model in which an indigenous population 
exerts an influence on the language of an immigrating group. 



METHODS OF HISTORICAL LINGUISTICS 

The science of comparative linguistics has its origin in the last 
decades of the eighteenth century, when the new knowledge of 
Sanskrit awakened European scholars to the realization that long- 
cherished ideas about the perfection and elegance of the classical 
languages had to be abandoned and that long-held views on the 
more or less static relationship among languages should be re- 
placed with one based on historical process . 1 The nineteenth 
century was characterized by vast enthusiasm, a century of search 
and discovery in both practical and theoretical directions, abetted 
by parallel interests in the concepts of evolution and naturalism . 2 
The present century has seen the rise of descriptive and structural 
linguistics with new and important techniques of analysis and 
presentation, including the increasingly important use of statistical 
measurement and concomitant employment of the computer. 

The comparative method in its simplest application is an attempt 
to reconstruct a parent language from the data of two or more 
derived languages . 3 The reconstruction proceeds along accepted 
lines in accordance with (1) the general principles of linguistic 
development and (2) the basic situations and their compounds, 
as described in our models. More specifically, reconstruction 
begins with a thorough study of cognates and recurring corre- 
spondences in form, for without the presence of both of these in 

1 §i, i, 133 ff. 2 §1, 12. 

8 §1, 2, 297 ff.; §1, 5, 485 ff.; §1, 7, 1 19 ff. 



Cambridge Histories Online © Cambridge University Press, 2008 




126 



THE EVIDENCE OF LANGUAGE 



some degree a genetic relationship among the languages in 
question would not be suspected in the first place. While absolute 
limits cannot be established and ‘ intuition’ still plays an important 
role in preliminary investigations, cognates may be defined as a 
set of lexical items similar in meaning and form in the various 
languages involved; the ultimate goal of the linguist is to discover 
a set of rules or relationships true of these words, which will allow 
him to generate from a hypothetical parent word all the forms 
attested in the derived languages. If it were not for recurring 
correspondences on the phonological and morphological levels, 
there would have to be as many rules as there are cognates. Such 
a demonstration would, needless to say, be regarded as a failure, 
since there must be a significant difference between the number 
of derived forms and the number of rules necessary for deriving 
them. 

The method known as internal reconstruction is limited both 
in application and value . 1 Careful examination of a language 
always reveals certain systemic imbalances, such as sharp limita- 
tions or conflicts in the distribution of certain sounds or the 
presence of small groups of irregular forms as opposed to a 
dominant group of regular ones. Since it is known from the study 
of controlled situations that such variations may be the result of 
historical change from a more uniform earlier stage of the language, 
it is possible to approach any given language from this point of 
view and to reduce the existing imbalance to a uniform hypo- 
thetical progenitor coupled with a set of rules for deriving the 
subsequent forms. Although internal reconstruction can lead to 
greater insight into the structure of a given language, the lack of 
external controls and the absence of theoretical backing detract 
much from its value asa tool in historical linguistics. There is also the 
remote possibility thatasupposed earlier form so reconstructed may 
be more readily identified as being related to some other language. 

The comparative method itself has serious limitations. These 
arise from the fact that a certain degree of coherence must exist 
in the empirical data before the method can be applied. If the 
divergence is too great, reconstruction is impossible, in spite of 
obvious genetic relationships deduced from a larger number of 
cognates and recurring correspondences than chance would allow. 
This sort of impasse cannot be considered as a condemnation of 
the comparative method, but it does emphasize the need for other 
acceptable methods of evaluating historical relationships when the 
data are too sparse for conventional treatment. 

1 6; %\, 5, 461 ff. 
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A recent and different approach to this problem is based on a 
statistical examination of vocabularies. The method is known 
generally as lexicostatistics , 1 and in a more specialized form, as 
glottochronology . 2 Two basic assumptions are made, neither of 
which has firm theoretical support: (1) that a diagnostic list can 
be established, for each item of which a single word can be found 
in any given language; (2) that the words in such a list will, over 
a given time, suffer replacement (attrition) at a constant rate. 
Transferred into mathematical formulae, these two assumptions 
are now in wide use for determining the degree of relatedness 
between two languages. While this is not the place to enter into 
a detailed discussion of this theory, it must be noted that objec- 
tions have been raised which are so serious as to vitiate the results 
claimed for this method . 3 The first assumption suffers from the 
naivete of assuming discrete universals of perception and expres- 
sion. The second, when reduced to the formulae now in use, does 
not measure accurately what it claims, since any two languages 
which diverge from a common parent may well retain a similar 
proportion of the parent vocabulary, but compared with one 
another the range of comparable items will depend on which 
items have been replaced. The time measurement, computed 
between the two possible extremes (from identical replacement 
in the two languages to completely different replacements) is too 
vague to have any real significance. That lexicostatistical measure- 
ments may prove of historical value is undeniable, but results 
claimed by current practitioners cannot be assessed without much 
more refinement and correction in the method itself. 



BORROWING, DIFFUSION, AND INTRUSION 

As we have stated, cultural interchanges of even a slight degree 
may leave their traces on the languages of the affected communi- 
ties in the form of loanwords or, less commonly, of borrowed 
grammatical features. The detailed study of loan material serves, 
therefore, to corroborate the existence of cultural contacts which 
are indicated by other data and, in those cases where other indica- 
tions are lacking, to suggest contacts which would otherwise be 
unknown. Linguistic corroboration of this sort is quite valuable, 
for example, in the study of the Sumerian and Semitic components 
of Mesopotamian civilization during the third millennium, where 
the mutual influence of the languages on one another sheds light 
on the relevant technical and institutional aspects of the two ethnic 
1 §1, 10. 2 §1, 11. 8 §1, 3. 



Cambridge Histories Online © Cambridge University Press, 2008 




128 THE EVIDENCE OF LANGUAGE 

groups . 1 Similar examples may be cited: the mutual influence of 
Persian and Aramaic during the Achaemenid period and, in the 
east, later; the large admixture of Greek in Coptic; the diffusion 
of Hurrian elements in certain phases of Akkadian. 

The analysis of personal names has proved to be a powerful 
tool for identifying various ethnic elements that constitute an 
otherwise homogeneous population. One of the most striking 
examples of this is the detection of Indo-Aryans in Syria and 
Palestine during the Late Bronze Age. Indo-Aryan personal 
names, reflecting a language closely akin to Vedic Sanskrit, show 
up clearly in the fifteenth-century documents from Alalakh IV 
and are attested in the south for approximately the same period 
in the Taanach Letters. The continued presence of these Indo- 
Europeans is well documented in the Amarna Letters of the 
fourteenth century, where they actually make up a majority of 
the non-Semitic rulers mentioned. Other examples of similar 
ethnographic information provided by onomastic analysis include 
the large number of Semitic (mostly Amorite and Canaanite) 
names found in Egyptian records from the Middle Kingdom and 
later, and the Aramaic names in late Assyrian and Babylonian 
sources. 

We are often dependent on personal and place names as our 
only source for a language. An excellent example is afforded by 
Amorite, a north-west Semitic language of the second millennium. 
All of our information about Amorite, including proof of its 
existence, comes from the analysis of personal names in cuneiform 
sources from Mesopotamia (especially Mari) and Syria-Palestine, 
augmented by a considerable number from Egyptian documents. 
These names supply many details of Amorite phonology, morpho- 
logy, and vocabulary, all of vital importance for reconstructing 
the linguistic and historical picture in this complex area of in- 
vestigation. Similar indirect analysis has been used with the 
Canaanite Amarna Letters. In many of these letters the deviation 
from the Middle Babylonian norm in which they were ostensibly 
written furnishes us with our most valuable source for the local 
Canaanite dialects of the period. 



THE MAJOR LANGUAGE FAMILIES 

In sections n and m of the present chapter we shall present a 
detailed survey of the two large and well-attested language families 
whose members play a dominant role in the early history of 

1 See below, pp. 147 ff. 
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western civilization: Hamito-Semitic (or Afro-Asian) and Indo- 
European (or Indo-Hittite). Section iv will include a discussion 
of some important isolated (i.e. non-affiliated) languages of early 
history, such as Sumerian, Hurrian, and Elamite. The other 
recognized major families of Eurasia and Africa are relatively 
unimportant at this stage since their earliest attestations are mostly 
recent and their history in the pre-Christian period is conjectural. 
But because relationships between these families and the languages 
mentioned in this work have been suggested, but never con- 
vincingly demonstrated, we list them below for purposes of general 
orientation and reference . 1 

(a) Eurasian 

Finno-Ugrian, in north-eastern Europe and north-western 
Asia, includes Finnish, Hungarian, Cheremissian, etc., and more 
remotely Samoyed. 

Caucasian, in the area of the Caucasus, is used of languages 
which are not Indo-European or Turkic in origin, and whose 
ancestral speakers found refuge there at different times in the past. 
Divided generally into three main ethno-geographical groups — 
south-west Caucasian (including especially Georgian and Min- 
grelian), north-west Caucasian (including Circassian), north-east 
Caucasian (including Chechen and Avar) — there is still no ac- 
cepted comparative linguistic classification . 2 Georgian was reduced 
to writing in the fifth century a.d. 

Altaic, a name of doubtful coherence, which always includes 
the Turkic languages, spoken over a vast area extending from 
the region of the upper Irtysh River, west of Outer Mongolia 
to European Turkey. The once popular groupingof Turkish with 
Mongolian and Manchurian has become more and more doubt- 
ful, in view of the differences in structure, which suggest that 
the common elements of vocabulary are the result of long periods 
of close political and cultural ties . 3 There is no solid evidence for 
considering the ancestral Turks as Mongoloid. The Old Turkish 
Orkhon inscriptions go back to the early eighth century a.d. 

(b) Asian 

Sino-Tibetan, including the Tibeto-Burman and the Chinese 
groups. 

Mongolian, Manchu and others (see above, on Altaic). 

1 § i» 4' 

2 The speculations of N. Marr and his followers were politically oriented. 

8 §iv, 4; 5; 27. 
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Japanese and Korean, each an isolated language. 

Kadai, limited to south-east Asia, includes Thai-Laotian and 
others. 

Dravidian, now limited chiefly to southern India (Tamil, 
Telugu, etc.) and Baluchistan (Brahui). The Dravidians almost 
certainly occupied much of northern India and especially the 
Indus Valley, before their conquest by the Indo-Aryans about 
the eighteenth century b.c . 1 

Malayo-Polynesian, now covering a vast area, from Mada- 
gascar to the islands of the eastern Pacific. 

The preceding list includes only major families of languages in 
Eurasia, northern Africa and the Pacific. It does not include the 
so-called Chari-Nile family (Nubian, Sudanic, etc.), whose rela- 
tionships are often obscure, nor the Bantu and other true Negro 
families and groups of languages, nor the Khoisan (Hottentot and 
its congeners). It also excludes the Australian and Papuan lan- 
guages of New Guinea and the Melanesian islands, as well as all 
the many apparently unrelated linguistic families of the American 
Indians. Of course, many isolated and as yet unclassified languages 
are known in all the areas concerned. 

It is now becoming more and more probable that spoken 
languages were already well developed at least 100,000 years 
ago — probably as early as the functionally superb stone tools 
fashioned by the craftsmen of Lower Palaeolithic (Abbevillian, 
etc.) in Western Europe . 2 After all, languages are as much tools 
of communication as artefacts are tools for making articles of 
wood, bone and stone, used for a large variety of purposes by 
primitive man. Even without this obvious parallel, the fact that 
such different animals as bees and dolphins are now known to 
have most elaborate communication patterns should give us 
pause. Besides, the pre-glacial Australopithecines of East and 
South Africa seem to have been far ahead of modern chimpanzees 
as adapters and even as inventors of tools — and we are rapidly 
learning not to despise the cleverness of the latter. 

Not only is human language exceedingly ancient, but the 
mobility of primitive languages can scarcely be exaggerated. An 

1 See below, pp. 1 54 f. 

2 See the fully documented presentation of the present chronological situation, 
resulting from the Urey-Emiliani correlation, and a defence of the latter against the 
impossibly high chronology of Curtis and Evemden in The World History of the 
Jewish People, 1 (ed. E. A. Speiser, Tel-Aviv, 1964), 67 ff. and 353 ff. The probable 
appearance of language is dated there (p. 67) ‘ 1 50,000—200,000 years ago — perhaps 
considerably more’. 
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excellent illustration is furnished by the peopling of America, 
which began not less than 20,000 years ago and brought groups 
of many racial origins and radically divergent linguistic stocks 
across seas and oceans to occupy every habitable part of the hemi- 
sphere. Just as beginnings are now being made in locating Old 
World sources of elements in Palaeo-American and more recent 
cultures, so we may expect that a few, at least, of the presumptive 
sources of language will also be identified. We must, to be sure, 
expect that most of the putative Old World cognates have become 
extinct or have been transformed beyond recognition. As recently 
as 10,000 years ago such far-ranging families as Afro-Asian and 
Indo-Hittite may have been severely limited in geographical ex- 
tension, while now isolated tongues like Basque and south Cauca- 
sian may have spread over wide areas. Even structures may change 
quite rapidly. Though Egyptian and the Semitic languages of 
Asia share a host of diagnostic phenomena, there are too few 
common words to make glotto-chronological methods applicable 
with significant results. Yet Egyptian, as a language of sedentary 
folk, transformed its basic verbal structure twice between pre- 
dynastic times (before the late fourth millennium b.c.) and Coptic 
(about a.d. 300). The consistent extension of the triconsonantal 
pattern to biconsonantal verbs by developing weak stems, was 
substantially completed in parent Semitic no later than the fourth 
millennium in all probability, it was never completed in Old 
Egyptian and in later times lost ground again because of phonetic 
decay. On the other hand, in view of the close parallelism between 
the prefixed conjugations of the other Hamitic languages and the 
corresponding Semitic patterns, it seems certain that Egyptian 
once possessed prefixing conjugations, which were lost before the 
end of predynastic times, at latest. The general shift to verbal 
forms related in structure to the Egyptian participles, which may 
themselves have originated in ‘gerundive’ use of the infinitive, 
was certainly completed by our oldest inscriptions. In New 
Egyptian this structure began to yield ground to increasingly 
wide use of periphrastic clauses and phrases prefixed to a simple 
verbal form, which ended by giving Coptic a strangely agglutina- 
tive appearance. That this structural transformation should have 
taken place in an inflected language is a warning as to the possi- 
bilities of apparently basic change in supposedly crystallized 
linguistic structures. On the other hand, Classical Arabic about 
a.d. 500 was in many ways more primitive in structure than 
Akkadian at the beginning of its career as a sedentary language 
(not later than c. 2500 b.c.). In short, we must be prepared to 
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find great mobility, rapid increase or decline in populations, and 
a high differential rate of change, caused in large part by different 
social structuring. 



II. THE AFRO-ASI AN (HAMITO-SEMITIC) 
FAMILY 

The Hamito-Semitic language family has until recently been 
rather poorly defined. Already in the last century the study of 
a number of North African languages had brought to light enough 
common lexical and grammatical items to suggest a common 
origin. But the term Hamitic, used to denote this language stock, 
was unfortunately applied also to various racial and ethnic charac- 
teristics, so that as a linguistic term it lost in precision. The 
languages as a group also have many elements in common with 
the Semitic languages, originally spoken outside of Africa; the 
combined designation ‘Hamito-Semitic’ gained general accept- 
ance in spite of the lack of clear internal classification. Only 
recently has careful attention been directed toward this problem, 
the most systematic survey being that of J. H. Greenberg, whom 
we shall follow here. 1 It must be emphasized, however, that the 
last word concerning the affiliations of many African languages 
is far from being said, and the next decade or so will undoubtedly 
see important modifications. 

Five co-ordinated subgroups may be recognized: (i) Semitic, 
(2) Ancient Egyptian, (3) Berber, (4) Cushitic, and (5) Chadic 
(Hausa). Only the first two are clearly attested in antiquity, both 
from the early third millennium onward. The Berber dialects are 
currently spoken in the vast area extending from the Siwa Oasis 
westward to the Atlantic and southward to the Niger River. 2 
Whether the language of the so-called Libyan inscriptions, dating 
from the Roman Period in North Africa, is an early form of 
Berber or not remains problematical. 3 A similar situation prevails 
with reference to the strongly Egyptianizing Meroitic inscriptions 
from the long-lived kingdom in Nubia (Cush), centred first at 
Napata ( c . 1000—300 b.c.) and then at Meroe (to c. a.d. 400). 
The Meroitic language cannot be related confidently to any 
known family, but is often classified uncritically with Hamito- 
Semitic. 4 The ancient forerunners of Cushitic 5 and Chadic, 6 both 
represented by many languages and dialects in present-day north- 

1 §n, 24, 42 ff. 2 §n, 6, 38. 3 §11, 6, 47. 

4 §11, 26. 5 §11, 43, u8ff. 6 §ii, 47, 153 ff. 
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east and north-central Africa respectively, are unknown. It should 
be noted that the present classification of Hamito-Semitic excludes 
several language groups formerly assigned to it, such as Fulani 
in West Africa, 1 the Nilo-Hamitic (jzc!) languages in north-east 
Africa, 2 and Hottentot (Khoisan) in the extreme south. 3 

The language of ancient Egypt, attested from early in the third 
millennium with the beginnings of hieroglyphic inscriptions 
during the Early Dynastic Period, is now sufficiently well under- 
stood to permit serious study of its genetic relationship with other 
members of the Afro-Asian family and with the Semitic languages 
in particular. Although Egyptian is not to be placed within the 
Semitic family, there are few grammatical features which can be 
considered alien to that group. 4 A close genetic relationship is 
thus indicated and accepted; only on details is there a divergence 
of scholarly opinion. The total loss in Egyptian, for example, of 
prefix verbal conjugations, a common feature not only of Semitic 
but also of Berber and other African members of the Afro- 
Asian family, points probably to early separation from the 
parent stock. Then too, much of the ordinary vocabulary of 
Egyptian finds no convincing cognates in Semitic, and many of 
the items which have been compared suggest, by the irregularity 
of their phonetic correspondences, a long and complex prehistory 
whose details cannot be reconstructed without more evidence than 
is currently available. 5 

The recognized phases and written forms of Egyptian are as 
follows : 

(1) Old Egyptian, attested in hieroglyphic texts from c. 3100- 
2160 B.C . 6 

(2) Middle Egyptian, a standard literary form evolved from 
late Old Egyptian and employed not only during the Middle 
Kingdom ( c . 2 160-1 780 b.c.) but in slightly modified forms 
for monumental purposes down through the first millennium. 7 It 
is at the beginning of this period that the hieratic script, a cursive 
adaptation of hieroglyphic for use on papyrus and ostraca, 
begins an ever-increasing divergence from its parent form. 

(3) Late Egyptian, a second standard form which came into 
wide use at the end of the Eighteenth Dynasty ( c . 1370 b.c.) for 
literary and everyday uses, mainly in hieratic script. 8 It differs 
considerably from Middle Egyptian, owing to the incorporation 
of many new features from the spoken language of the period. 

1 §11, 24, 25 ff. 2 §n, 24, 43 ff. 3 §n, 24, 66 ff. 

4 §11, 1, 41- 6 i», 11. 8 in, 15- 

7 §11, 20. 8 §n, 16. 
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(4) Demotic, a third standard form, evolved during the first 
half of the first millennium b.c., distinct in grammar, orthography, 
and script from the preceding phases of the language. 1 

(5) Coptic, the last standard form of the language from the 
early Christian era, written in a modified Greek alphabet. 2 The 
dialectal divisions known from Coptic, i.e. Sahidic, Bohairic, 
Faiyumic, and Akhmimic ( inter alia) were of course present to 
some extent in the older stages of Egyptian, but it is only rarely 
that these differences show through the highly standardized earlier 
writings. 

Geographical, ethnic, and linguistic criteria are employed 
simultaneously in most classifications of the Semitic languages, 
with the result that imprecision, vagueness, and controversy 
persist. 3 But such disputes, largely terminological, are common 
to the problem of linguistic classification, and since they rely on 
scholarly consensus, they will probably never be completely re- 
solved. The geographical distribution of the languages in antiquity 
is a convenient starting-point and will suffice for our purposes. 

North-east Semitic is represented by the dialects of Akkadian, 
attested from the middle of the third millennium to the beginning 
of the Christian era. Prior to c. 2000 b.c. the evidence is too 
sparse to support dialectal distinctions; this phase of the language 
is referred to simply as Old Akkadian. After 2000 b.c. there is 
an increasingly clear differentiation into Assyrian and Babylonian, 
in the north and south respectively, and within each of these 
dialects successive phases such as Old, Middle, and New are 
established. The following sketch includes the more important of 
these subdivisions with their approximate dates. 

Old Akkadian (c. 2500-2000), in which three periods are 
recognized: Pre-Sargonic, Sargonic, and Ur III. 4 

Old Babylonian (c. 2000-1500), the classical form of the 
language, associated primarily with Hammurabi >and the First 
Dynasty of Babylon. 5 

Old Assyrian ( c . 2000—1500), the contemporary phase of the 
northern dialect, best known from texts discovered at the Assyrian 
merchant colony of Kanesh (Kiiltepe) in Cappadocia. 

Middle Babylonian and Middle Assyrian (bothr. 1500— 1000). 6 

Literary Babylonian, a standard form of the language having 
its origins in the Middle Babylonian period but used for a wide 
variety of literary and technical works down to c. 500 b.c. 

Neo-Babylonian refers to the actual spoken language during 

‘§11,30. 2 §11, 40, 42. 3 §ii, 32; 3 ff„ 46. 

4 §11, 22. 5 §n, 45- 6 §n» 5- 



Cambridge Histories Online © Cambridge University Press, 2008 




THE AFRO-ASIAN FAMILY 



1 35 

the first millennium, with the term Late Babylonian reserved for 
the latest phases, from about 600 b.c. on. 

Neo-Assyrian designates the contemporary dialect in the north 
down to the fall of Assyria c. 600 b.c. 

Akkadian is written in a cuneiform script borrowed from the 
Sumerians. During most of the second millennium Akkadian was 
the lingua franca of the entire civilized Near East, excepting 
Egypt. Several important corpora of texts in Akkadian have been 
recovered from areas outside of or bordering on Assyria and 
Babylonia proper, such as the Nuzi tablets, showing strong 
Hurrian influence, the Mari tablets, with Amorite influence, 1 
and the Amarna letters, exhibiting strong Canaanite and Hurrian 
substrata. 

Before the turn of the present century the limited number of 
speech forms known from the north-west Semitic area was small 
enough for simple classification. Of the two main branches, 
Canaanite included Biblical Hebrew and a few Hebrew inscrip- 
tions, none predating the tenth century, Phoenician, and the 
poorly attested Moabite; Aramaic constituted the other main 
branch. The convergent original form of these languages could 
be projected backward into the then relatively undiscovered 
second millennium b.c. So far as these languages are concerned, 
the discoveries of the present century have produced no change 
in status or classification ; to be sure, the number of early inscrip- 
tions recovered has in each case increased significantly and the 
interpretation of this early material has progressed substantially. 
It is the enormous amount of new data from the second millen- 
nium, however, that has complicated the classification of languages 
in this general area. The recovery of cuneiform tablets at sites 
from northern Mesopotamia to the Mediterranean, mostly in 
Akkadian, has provided us with hundreds of different personal 
names whose components reflect the languages of the local popula- 
tions during the first half of the millennium. Whatever dialectal 
differentiation existed is considered minimal and the terms East 
Canaanite 2 and Amorite 3 have been applied to this material as a 
whole. From after the middle of the millennium come the Ugaritic 
texts discovered at Ras Shamra in Syria. 4 These texts are of two 
types: (1) epic and religious texts whose composition must 
certainly be projected back into the first half of the second 
millennium, and (2) letters and administrative documents whose 
language must be considered contemporary with the finds them- 

1 §ii, 17. 2 After T. Bauer, §n, 7. 

8 §11, 2i, 28. * §11, 23. 
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selves, i.e. from the fourteenth and thirteenth centuries. Also to 
the fourteenth century belongs the extremely important corpus 
of letters discovered in Egypt at El-Amarna, representing the 
correspondence between kings of the Eighteenth Dynasty and 
their representatives and vassal rulers in Syria and Palestine. 
Although these letters are in Akkadian, the language of the local 
rulers has so influenced their style and grammar that they provide 
a valuable source for the local dialects of this period. 1 A corpus of 
early alphabetic material extending from about the middle of the 
millennium, or perhaps slightly earlier, supplements the data just 
described. The most important of these are the Proto-Sinaitic 
inscriptions ( c . 1 500), a series of rather crudely inscribed texts 
discovered at Serabit el-Khadim, an Egyptian turquoise and 
copper mining site in the Sinai Peninsula. 2 These texts are im- 
portant both for the early history of the alphabet and for the 
linguistic picture in general. The development of the north-west 
Semitic languages may be sketched briefly as follows: 

(1) c. 2000 (and earlier) to c. 1750: A dialect continuum 
(Amorite) extending from northern Mesopotamia westward into 
Syria-Palestine. Contemporary data are insufficient for dialect 
divisions. 

(2) c. 1750—1400: There are enough data to justify a general 
division between Early Canaanite in Syria-Palestine and Amorite 
to the east. In view of the divergences attested immediately after 
this period, we may assume that distinctive dialectal differences 
separated the languages of the northern Canaanite area from the 
southern. The epic language of Ugarit would belong chiefly to 
the northern group, though it had become generalized, like 
Homeric Greek. Some scholars would recognize a closer tie 
between North Canaanite and Amorite than between North and 
South Canaanite at this time. 

(3) c. 1400—1000. Contemporary data and extrapolations from 
the later situation support clear dialectal distinctions in the 
Canaanite area, leading to a clean break by the end of this period 
between Hebrew and Phoenician. 3 The absence of relevant 
material from areas later inhabited by the Aramaeans hinders 
us in our attempt to determine with any precision the specific 
locales in which this branch of north-west Semitic had its origins, 
but Proto-Aramaic must have reached a recognizable form during 
or even before this period. 4 

(4) c. 1000 and after. Hebrew, 5 Moabite, Phoenician, 6 and 

1 §11, 31; see C~A.H. n 3 , ch. xx, sect. 1. 2 §11, 2. 3 §11, 25. 

4 See C.A.H. n 3 , ch. xxxm, sect. iv. 6 §11, 10. 6 §11, 18. 
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Aramaic 1 are attested as distinct inscriptional languages. Evidence 
for minor dialects (e.g. Byblian Phoenician) survives from early 
in the millennium, but in general standard forms of these lan- 
guages prevail by the middle of the millennium. The subsequent 
history of each of these languages is complicated by the persistence 
of standard written forms fixed during their early phases beside 
naturally developing and divergent forms, with inevitable mixing 
of the two. Hebrew has continued in use until today. Phoenician, 
after the early period of colonization, beginning in the tenth and 
ninth centuries, split into two types developing concurrently: 
Phoenician in the homeland proper and Punic in the colonial 
cities, especially Carthage. Both languages died out early in the 
Christian era after the third century a.d. Aramaic, well attested 
through most of the millennium, survived after the Christian era 
in two dialectally distinct groups: Western Aramaic, including 
Nabataean, 2 Palmyrene, 3 the various dialects of Jewish Palestinian 
Aramaic, 4 Samaritan Aramaic, Christian Palestinian Aramaic, 5 
and scattered modern survivals; Eastern Aramaic, including 
Syriac, 6 Babylonian (Talmudic) Aramaic, Mandaean, 7 and a 
rather extensive modern form known as ‘Assyrian’. 

South-west Semitic comprises North Arabic and its antecedents. 
North Arabic appears as a literary language in pre-Islamic poetry, 
as preserved by a later tradition, and in the Quran. These works 
served as a basis for the standard literary Arabic of the medieval 
period, systematized by several generations of grammarians and 
altered by various dialectal influences. The spread of Islam carried 
the Arabic language to the borders of China in the east and to the 
Atlantic in the west. The present-day extent is somewhat less, but 
attested in many dialects in a zone ranging across northern Africa, 
dipping deeply into the Sudan, spanning the Arabian peninsula, 
most of Syria and Palestine, stretching across Mesopotamia and 
into mainland Asia. The antecedents of Quranic and classical 
Arabic are obscure; it would appear to be based on a poetic koine 
widely used in the immediately preceding pre-Islamic period. 8 
Also classified as North Arabic are the more ancient inscriptions 
known as Thamudic, Lihyanite, and Safaitic, dating from about 
500 b.c. to 300 A.D . 9 

South-east Semitic (or, according to others, a branch of south- 
west Semitic) 10 is well attested in an ancient form by the inscrip- 

1 §n, 8, 19, 4. s §11, 13. 8 §n, 12. 

4 §»> 1 4- 8 §"> 39- 8 §»» 33- 

7 §11, 34. 8 §n, 37. 9 §11, 48. 

10 §"» 3 2 > 13; 2 9- 
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tions originating in the kingdoms of South Arabia from the 
eighth century b.c. to the sixth a.d. Recognized dialects are 
Sabaean, Minaean, Qatabanian, and Hadraml. 1 Modern descen- 
dants of this same family survive in Mehrl and ShahrT, spoken 
along the southern coast, and in Soqotrl, spoken on the off-shore 
island Soqotra. The major survivors of this important branch of 
Semitic come from Ethiopia, however, where South Arabian 
merchant colonies were founded no later than the fifth century 
b.c . 2 A large Christian literature is extant in Ge‘ez (classical 
Ethiopic), following the Christianization of the country in the 
fourth century. Modern spoken languages include Amharic, the 
official language, Tigrd, Tigrina, Harari, Gafat, Argobba, and 
the dialect group known as Gurage. 



III. THE INDO-HITTITE FAMILY 

It is now a century and a half since Franz Bopp published his first 
treatise on the relationship of Sanskrit to Greek, Latin, Germanic 
and Persian (1816). Ever since, there has been a sustained 
scholarly attack on Indo-European problems, thanks to which 
the state of our knowledge has been enlarged and deepened to an 
extent nowhere even remotely approached in other areas of 
linguistic research, although the standard treatises from the early 
part of this century have seldom been replaced by publications 
of equal authority. 3 The discovery of a setof proto-Indo-European 
‘laryngeal’ sounds and the widening of horizons resulting from 
the decipherment of the Anatolian languages and Tocharian have 
made it possible to continue research along the old lines, while 
descriptive and structural approaches to comparative linguistics 
are diverting scholarly attention to completely new lines of in- 
vestigation. As a model of rigorous analysis Indo-European 
remains unique in the general area of linguistics and seems likely 
to hold this place for some time to come. 

Indo-European has been divided into two main groups — a 
European and a Eurasian. The former includes chiefly Greek, 
Italic, Germanic and Celtic; the latter comprises Balto-Slavic 
(Lithuanian, etc., and the Slavonic languages), Indie (Sanskrit) 
and Iranian (Avestan and Old Persian, etc.). We omit Albanian 

1 $ n > 9 - 2 44 - 

8 The second edition of K. Brugmann’s Grundriss der vergltichendcn Grammatik 
der indogermanischcn Sprachen ( 1 897-19 1 6) still remains basic, though a great deal of 
valuable work has since been devoted to individual languages and linguistic 
phases. 
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and Armenian at this point since they are not yet clearly located 
in the Indo-European or the larger Indo-Hittite group; there 
are only some four hundred words in each of them which 
belong to the original language, all others being loanwords. As 
we shall see below, the Armenian language appears to be a late 
offshoot of Hittite. The first four languages mentioned above are 
conventionally called centum languages because they still preserve 
the old velar (‘palatal’) stops without changing them to sibilants. 
It is still uncertain whether the ‘Tocharian’ languages, discovered 
at Turfan in Central Asia early in this century, are really centum 
or are simply unpalatalized Indo-Hittite; Tocharian has points 
in common with Hittite. In the Balto-Slavic, Indo-Aryan and 
Iranian groups palatalization is carried through with fair con- 
sistency. There has been much debate as to the original home of 
the Indo-Europeans, but this matter does not concern us here. 1 

The southward irruption of the Greek-speaking peoples into 
mainland Greece took place no later than the eighteenth century 
B.c., and may perhaps have fallen a century or so earlier; the 
Indo-Aryan irruption into India can now also be dated no later 
than the late eighteenth century b.c., and the Iranians migrated 
into Iran some centuries later. The question when the main diffu- 
sion eastward and westward took place is at present unanswerable. 
It should be said, however, that there is no solid basis for the 
hypothesis of long-range weather cycles such as the 800-year 
cycle which is defended by some historians of climate today. For 
instance, it is thought that there was one prolonged period of 
drought to be dated roughly between the twenty-first and eight- 
eenth centuries b.c. This is quite superfluous as an explanation 
for the movement of peoples from Europe southward. In the 
first place, not only do we lack evidence for any such hypothesis 
in the Near and Middle East, but the European evidence is quite 
inadequate for the structure built upon it. The ideas of Caetani 
and Ellsworth Huntington have long since been disproved and 
there is no good reason to revive them in a new form today. In 
the second place, any succession of five to ten dry years may bring 
about very serious famine conditions and may start mass move- 
ments on the part of hungry peoples. From prehistoric times on 
there was a strong tendency to increase population by improving 
the production of food, both through use of new tools and methods 
of cultivation, and through the spread of important food plants 
and animals. As a result peoples living in marginal areas became 
more vulnerable to famine conditions. It is also erroneous to say 
1 See C.A.H. i®, ch. xxvn. 
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that during the third millennium the Indo-Europeans were nomad 
horsemen — or in Central Asia nomad cameleers. 1 Both assump- 
tions are based on false a priori hypotheses and misdated strati- 
graphic finds. Even today the chronology of central Europe and 
even more of central Asia in the Neolithic, Early and Middle 
Bronze periods is almost hopelessly confused. Until archaeo- 
logical chronology has been clarified, and the exact level in 
stratified sites, at which remains of domesticated horses and camels 
are found, has been fixed, it is idle to speculate about equine 
nomads as bearers of early Indo-European migratory movements. 

We have, in fact, increasingly strong evidence for a long period 
of slow Indo-European development, as well as for the existence 
of groups which have long since disappeared, such as the Anatolian 
group of Indo-European languages. 2 The recovery of this lin- 
guistic group is the direct result of the decipherment of ‘cunei- 
form’ Hittite in 1915. To it belong most of the languages of 
Asia Minor during the second millennium b.c., as well as their 
congeners of the second and first millennia. It is now quite certain 
that the Anatolian group of languages was closely related to Indo- 
European. 3 There are some differences which point to a consider- 
able age for the separation between them. For example, among 
early Anatolian peoples with Hittite affinities there is no trace of 
Ablaut (shift of vowels in the principal parts of the verb and noun) 
in the verb, though we do have some Ablaut in the noun (for 
example, watar , ‘water’, genitive wetenas). 

It is often supposed that the Indo-Hittites migrated into Asia 
Minor at the beginning of the second millennium shortly before 
their first appearance in cuneiform and other texts. This is, how- 
ever, an extremely doubtful assumption. For we find Hittite 
sharply defined and quite different from Indo-European by the 
sixteenth century b.c . 4 and perhaps considerably earlier (as the 
official language of the Old Hittite empire). In fact there is clear 
evidence from proper names, both names of places and names of 
persons, that these differences went back well before the earliest 
records of the Assyrian merchant colonies in Cappadocia about 

1 It is now certain that large-scale horseback-riding did not come into use until late 
in the second millennium, and that chariots with spoked wheels remained unknown 
until well after the beginning of the second millennium. After this type of chariot had 
been invented, it spread over the Near and Middle East like wildfire because of its 
military and sporting significance: contrast §in, 16, 12, n. 2. On the chronology of 
the domestication of the Bactrian (two-humped) came] see Reinhard Walz in 
Z.D.M.G. 104 (1954), 45 IF. 2 §111, 16. 

3 §111, 16, 47 ff.; § in, 7; § in, 25. The literature is now very extensive. 

4 Or seventeenth, following the usual chronology. 
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the nineteenth century b.c. — though these undoubtedly went 
back to the late third millennium for their foundation. In these 
records we already find Luwian and Hittite names at the begin- 
ning of the second millennium b.c . 1 

In recent years the work of many scholars has demonstrated 
beyond any possible doubt that the languages of south-western 
and southern Asia Minor in the Iron Age, including the dominant 
tongues used in Lydia, Caria, Lycia, Pamphylia, Pisidia, Isauria, 
Lycaonia and Cilicia, were offshoots of the older Anatolian lan- 
guages of the second millennium. 2 Moreover, we find in the 
Hittite inscriptions clear evidence that the Luwian names of that 
time were already specifically Lycian and Cilician in type. A recent 
discovery has added to our direct information, proving that a 
Lycian held a post at the court of the prince of Byblos about 
1800 b.c . 3 The name, Kuk(k)uti(is) and national origin are both 
given in a mortuary stele mentioning the name of the prince of 
Byblos in question, Abi-shemu. Since the same name appears in 
Lycia in the Hittite period (fourteenth century b.c.) and is also 
found in the Lycian inscriptions of the sixth to fourth centuries 
b.c., we have a particularly clear example of the existence of 
daughter dialects of Luwian at about the time when the Luwians 
are supposed by some scholars to have entered Asia Minor. It has 
long since been pointed out that the suffixed elements -nthos and 
-. ssos , with variants, appear all over Greece and the Aegean islands 
as well as throughout south-western, southern and south-eastern 
Anatolia. As long ago shown by Blegen, these place names are 
frequently associated with Early Bronze archaeological deposits, 
indicating clearly that by far the easiest hypothesis in the circum- 
stances is to recognize that the Luwian occupation of southern 
Anatolia probably went back to the middle of the third millen- 
nium b.c. or even earlier. 4 We know now that Lydian was closer 
in some respects to Hittite than to Luwian. 5 Since Lydia was 
located at the end of the central highland of Asia Minor, the 
Lydians participated in Aegean cultures as well as in the plateau 
civilization which the Hittites led. Similarly we know today that 
hieroglyphic Hittite was an offshoot of Luwian used in the in- 
scriptions of southern and south-eastern Asia Minor as well as 
northern Syria between the twelfth and the seventh centuries b.c . 6 

1 % m , 12; §m, 13, 73. 

2 In addition to previous references note especially G. Neumann, Unttrsuchungcn 

•z.um Weiterleben hethitischen und luwischen Sprachgutes in hellenistischcr und 
romischtr Zeit. Wiesbaden, 1961. 3 §111, 2, 33 f., corrected in §111, 3, 46 f. 

4 $111, 6. 6 §111, 7. 6 §111, 13, 18, 22. 
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We may, therefore, set up the following probable relative 
chronology. There were three cognate tongues called respectively 
Nasi- (Hittite), Lii{w)i- (commonly called Luwian), and Pala- 
(the native home of which in Asia Minor is not yet known ). 1 
The speakers of these tongues had almost certainly moved into 
Asia Minor from the north not later than the middle centuries of 
the third millennium and had been pushed southward by sub- 
sequent invaders of quite unknown origin, perhaps including the 
so-called Proto-Hittites, called Haiti by the ‘Hittites’. The Proto- 
Hittites certainly founded the ethno-political aggregation in which 
their language was ultimately displaced by cuneiform Hittite 
( Nasi -). In other words the former may have occupied Cappadocia 
after the latter and have established a group of city-states which 
were finally absorbed by the native Nasi, much as the Franks 
occupied and founded France but were finally absorbed by the 
older population and language. Proto-Hittite became the sacred 
language of the later ‘Hittites’, but does not seem to have been 
well known to them and is still very obscure; though we do know, 
for example, that it stressed prefixes but also possessed suffixes. 
Since most of the ‘Hittite’ royal names in later Cappadocia belong 
to this stratum, it is virtually certain that it had established itself 
in Asia Minor at a comparatively early date, probably no later 
than the twenty-fourth century b.c., which is about the date of 
the so-called royal tombs of Alaca. But the mere presence of a 
dominant Proto-Hittite stratum in Cappadocia suggests, as we 
have seen, that the Hittite-Luwian stratum had entered earlier 
and had been pressed farther to the south and east by the new 
invaders. 

With the Phrygian occupation about 1200 b.c. (though the 
movement may, of course, have begun centuries earlier) we have 
the first true Indo-European language in Anatolia (outside of 
previous Greek occupation of parts of the western coast and the 
adjacent islands). Our knowledge of Phrygian is probably less 
than often supposed, because of the paucity of inscriptions and 
the fact that even less is known about ancient Thracian than about 
its Phrygian sister. The usual view that the Phrygians, in their 
movement eastward into southern Armenia in the late twelfth 
century b.c., were able to settle and ultimately to hand on their 
language in modified form to the Armenians is probably without 
any basis. We have no evidence in either Assyrian or Urartian in- 
scriptions for supposing that any substantial number of Phrygians 
remained behind after their thorough defeat by Tiglath-pileser I. 

1 See C^i.H. 11 s , ch. vi, sect. 11. 
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It was pointed out a number of years ago by Austin 1 that 
Armenian shares so many grammatical and lexical elements with 
Hittite that it is much more reasonable to suppose that Armenian 
developed naturally from the Hittite-Luwian dialects of 
Armenia Minor west of the upper Euphrates. We have ample 
historical evidence that the Armenians tended to move eastward 
as they spread, rather than westward. It was suggested long ago 
by Jensen that the Armenian national name, Haik , stands for 
older Hati-k, in accord with the phonetic regularities of Armenian. 
The so-called satem character of Armenian, as contrasted with 
the centum character of Hittite, may most easily be explained in 
the same way as a similar phenomenon in hieroglyphic Hittite, 
namely by palatalization of the Indo-Hittite velar stops. This 
is a familiar phenomenon in a great many languages and is no 
argument at all for a satem origin of Armenian. Actually there 
are so many characteristics of Armenian which remind one of 
Hittite (for instance, its lack of grammatical gender), that it is 
highly improbable that they can be separated. 

Nor is the similarity in Hittite and Armenian physical type 
irrelevant. While it is, of course, quite true that physical type and 
language are not necessarily related, at the same time it is rather 
remarkable that of all the populations of modern Anatolia and 
neighbouring areas to the east and south-east, the Armenians have 
best preserved the well-known ‘Armenoid’ form of Hittite crania. 
It was no idle combination which made von Luschan give the 
name ‘Armenoid’ to this brachycephalic, or even hyper-brachy- 
cephalic type with large noses and often receding chins. The 
original cradle of the Armenian nationality and culture is pre- 
cisely the area of greatest use of hieroglyphic Hittite script. Less 
than a century and a half separates the latest Hittite inscriptions 
from the first mention of Armenia as a name of the country in 
question (in the inscriptions of Darius Hystaspes). Nor is it 
irrelevant to recall that Luwian personal names survived into the 
Hellenistic and Roman periods all through southern Anatolia as 
far as eastern Cilicia and Cappadocia. 2 In fact the native Isaurian 
dialect is said to have been spoken as late as Byzantine times. 

One of the least expected results of the Bogazkoy excavation 
in 1907 was the discovery that Indo-Aryan was spoken in south- 
western Asia during the second millennium b.c. Our evidence 
for the Indo-Aryans in the Near East now comes not only from 
Hittite texts but also from the Amarna, Nuzi and Alalakh tablets, 
and from Middle-Assyrian inscriptions — as well as from mis- 
1 §111, 5 ; cf. §111, 24, 40 f. for a divergent view. 2 §111, 25 ; see above, p. 141,11. 3. 
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cellaneous sources. They worshipped specifically Vedic gods, as 
has been proved conclusively by Paul Thieme, 1 and they employed 
specifically Indie forms of the numerals (for instance, ‘one’ is 
written aika , like Sanskrit eka, and not *eva, like Iranian aiva). 
There are many common nouns connected directly and indirectly 
with horse-breeding and training, as well as with chariot-racing, 
which are in large part specifically Indo-Aryan in origin. 2 Further- 
more, there are well over a hundred personal names dating be- 
tween c. 1700 and 1250 b.c. which are certainly or probably 
Indo-Iranian. 3 Some of them are pure Vedic, like Indrota for 
older *Indrauta , which appears as Indaruta in the Amarna tablets. 
Owing to the inadequacies of cuneiform writing it is often very 
hard to tell just which one of several etymological possibilities 
should be adopted in any given case. However this is not too 
serious a difficulty, since the evidence is increasing all the time. 
While a few of these names might be Iranian, there does not seem 
to be a single doubtful case where Indie origin is not equally 
possible. 4 The earliest of these Indo-Aryan names belongs to 
Zayaluti, a Manda chief who played an important role in the 
political and military affairs of Syria about the middle of the 
seventeenth century b.c . 5 Not long afterwards we find a group of 
‘Khurri’ chieftains with certain or probable Indo-Aryan names, 
and the founder of the royal dynasty of Mitanni, Kirta, 6 about 
the sixteenth century, like his successors down into the thirteenth 
century b.c., bears an Indo-Aryan name. Many of these names 
have to do with horses and chariots, as might be expected from 
the extraordinary popularity of the then quite recently invented 
chariot wheel with spokes, which made possible much greater 
speeds than had been known before. 

Since our new evidence from Mesopotamian inscriptions of 
the dynasties of Akkad, Ur III, and the following centuries make 
it clear that the final ruin of the Indus valley civilization took 
place somewhere between the end of Ur III and the eighteenth 
century b.c., we are justified in attributing the destruction of this 
civilization to the Indo-Aryan invasion, whether or not it was 
hastened by natural catastrophes. 7 It follows, therefore, that the 



1 § in, 26. 2 §m, 17; § hi, 19, 83 ff.; §111, 20, 144 f. 

3 See especially §m, 23, 149 ff.; §111, 19; 20; 21. 

4 §111, 26; § iii, 21, 456 f. 6 §111, 1, 31 f. 

6 So read, with B. Landsberger, instead of the previous [ ~\-di-ir-ta. P. E. Dumont 
has pointed out (unpublished) that the name Kirta is good Indo-Aryan. Incidentally, 
I have long been connecting the name (possibly the person) with the hero KRT 
(‘Keret’) of Ugarit, who is represented as founder of a dynasty. 

7 §iv, 23. See also the last footnote to this chapter. 
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old date about 1800 b . c . or perhaps a little later, is very satis- 
factory for the first irruption of the Indo-Aryans into India. It 
appears that when the Indo-Aryan nomads came down from 
Transcaspia about that time, they divided north of the central 
desert of Iran, one branch going eastward through Bactria to the 
upper Indus valley, and the other going westward through the 
Zagros into Mesopotamia and Syria. This invasion had nothing 
to do with that of the Iranians, who were also charioteers but had 
by the time of their irruption learned to domesticate the two- 
humped camel and to depend on it largely for livelihood . 1 Since 
our earliest evidence from cuneiform sources for Iranian invaders 
comes from the ninth century b . c ., by which time they were 
already well settled in Media, it seems to follow that they must 
have come in at some time toward the end of the Late Bronze 
Age or the beginning of the Iron Age — roughly between 1300 and 
1000 b . c . as earliest and latest probable dates. 



IV. SUMERIAN, HURRIAN, URARTIAN, 
ELAMITE 

Sumerian is the oldest known literary language of mankind, sur- 
passing even Egyptian in age; the earliest known inscriptions 
come from the late fourth millennium, perhaps a century or two 
before the earliest Egyptian inscriptions, and the oldest now 
known literary texts date from about the twenty-sixth century b . c . 
(Shuruppak and Tell Abu Salablkh ). 2 As the language of the 
first known high culture, it ultimately influenced the West far 
more than Egypt could . 3 It became extinct as a spoken language, 
for all practical purposes, soon after the close of the Ur III Dynasty, 
at the end of the third millennium, but was intensively cultivated 
by scribes down into the second century b . c ., if not even later. 
Thanks to the extraordinary efforts of the Akkadian scribes, from 
Old Babylonian to Hellenistic times, we have a wealth of trans- 

1 As is now well known, many hymns of the Avesta are pre-Zoroastrian. In any 
case, the ‘600 years’ before his time attributed by Xanthus of Lydia (middle of the 
fifth century) to Zoroaster (accepted by Eduard Meyer) may have been based on 
calculation by generations, in which case the Iranian prophet might have lived about 
the ninth century b.c. The ‘official’ date in the sixth century is more and more 
difficult to accept. 

2 For Shuruppak (Tell Farah) see W. G. Lambert in Bull. A.S.O.R. 169, 63 f.; 
for Tell Abu Salablkh (near Nippur) my information comes from Dr Robert D. Biggs, 
who has been working on the tablets recently excavated there. 

8 §iv, 18, 20. 
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lations and school texts of all kinds. Specialists can now master 
most unilingual'texts from the third and early second millennium 
b.c., thanks to these unique helps to study. 1 

Sumerian was an agglutinative, semi-incorporating language 
with no known relatives. Morphemic complexes, grouped around 
nouns and verbs, are often incorporated into single closely knit 
structures. Breaking the transcribed Sumerian chains into their 
formative elements, we may analyse three selected examples from 
the Gudea texts as follows : 

(1) alam-Gudea-ensi{ r k)-Lagasa{ r k') lu-E-ninnu-in-du-a-k-e. An 
approximate analysis of these elements in English translation 
would be: l statue-Gudea-viceroy(-of)-Lagash(-of) who-house-of- 
Ninnu-he-it-built-(participial ending)-of-(subject suffix)’. Put into 
intelligible English this would become: ‘The statue of Gudea, 
viceroy of Lagash, who built the house of Ninnu.’ 

(2) uru-a ama-lu-tur-ak-e a-silima^-k) garr-am ... In literal 
English translation this would yield: ‘city-in mother-man-ill-of- 
(subject affix) water-health(-of) put-(transitive participial end- 
ing) . . .’. In English prose this would become: ‘In the city the 
mother of the sick man has set water of health . . . ’ 

(3) Gudea . . . ensik-e uru-na lu-as-gim na-ri ba-ni-gar ki-Lagasa- 
(-£)-<? dumu-ama-as-a-gim sa-mu-na-as-e. Literally translated, we 
have something like this: ‘Gudea. . .viceroy-the (subject), city- 
his-for, man-one-like, jubilee-he-it(there)-made, territory-Lagash 
(-of)-the, son(s)-mother-one-of-like, mind-he-him-for-uniting.’ In 
intelligible English this would be Gudea . . .the viceroy, arranged 
a general celebration for his city; the territory of Lagash, like 
children of one mother, becoming of one mind toward him.’ 2 

There are in particular many verbal prefixes and infixes which 
were employed for elaborate distinctions between direction in 
which, direction from which, and other shades of local and ob- 
jective/subjective meaning. There was also a remarkable break- 
down in the phonetic structure of individual words and compounds 
which often led to a situation quite comparable to that which now 
exists in Chinese, where we have many syllables containing the 
same articulatory elements which appear to us as homonyms but 
which are distinguished by the use of ‘tones’ or other similar 
modes of differentiation. We must remember, however, that (as 
proved by Bernhard Karlgren) ancient Chinese had more elaborate 
phonetic structures before they were broken down in the course 

1 §iv, 26, 9. 

2 The foregoing examples have been adapted to our purposes from §iv, 9. We have 
rendered na-ri-gar ‘make a purification’ as referring to a consecration or a jubilee. 
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of the last two millennia, so that there were not nearly as many 
superficially homonymous words in ancient Chinese as are found 
in the modern dialects of China. We cannot be sure that there 
were tones in Sumerian, but it is very difficult to see how its 
speakers could otherwise have distinguished meanings of so many 
monosyllabic words with only two phonemes. Such phenomena 
may be quite secondary, as in Swedish. In modern linguistics it 
is recognized that every practicable means of differentiation, in- 
cluding gestures, may be used to clarify meaning. 

Sumerian is also known to have had half a dozen or more 
‘dialects’, which we cannot clearly distinguish geographically or 
historically. For instance, the so-called Emesal dialect was certainly 
used in much Sumerian religious poetry, but we are still unsure 
of its proper location or period. To judge from Semitic loan- 
words and phonetic considerations, it would seem that it split off 
from ancestral Sumerian quite early and developed in northern 
Babylonia. 

It is often held today that Sumerian was a newcomer in Baby- 
lonia, which the Sumerians are supposed to have occupied in 
comparatively recent times, between the end of the ‘Ubaid period 
and the beginning of Early Dynastic . 1 Today many scholars are 
inclined to think that the Semites were there as early as the 
Sumerians and that they may have exercised as much influence 
on the latter as the latter on them . 2 This goes, however, much too 
far, in view of often neglected facts to the contrary. If it were true 
we should scarcely expect to find that all known divine names 
used in the context of early Sumerian inscriptions are Sumerian ; 
a case such as Sin, the Moon-god, is no exception. Sin is some- 
times declared to be Semitic because it is used to translate Sumerian 
Nanna(r). The earliest form of the name was Zuen or Zuin , which 
is found in Old Assyrian inscriptions from the nineteenth century 
b.c. Zuin was later contracted and the sibilant shifted until the 
name became Sin , following normal principles of phonetic develop- 
ment. Since in early Sumerian inscriptions the order of elements 
in phonetic as well as in ‘logographic’ writing was irregular, a 
sign which we should place second often precedes a sign which 
we should place first. Thus the Sumerian logogram EN.ZU should 
be read Zuen, from which the other forms are normal derivatives. 

1 §iv, 14, 261 ff. offers an extreme view; §iv, 20, 42 ff. states a somewhat more 
moderate position. 

2 In addition to the foregoing note see §iv, 8, 246 ff.; for Landsberger’s views on 
the pre-Sumerian source of Mesopotamian civilization see §iv, 20, 40 f. Contrast 
especially §iv, 10, 310 ff. 
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Similarly, a name which has sometimes been taken to be Semitic 
in origin, that of the Sumerian water god Ea, is certainly Sumerian 
and not Akkadian. We should read Ae (or 'A -a without trans- 
position) instead of Ea , as is proved by the facts that in Hurrian 
and Hittite the name of the god is spelt Ay a-, and that the later 
Greek transcription is Aos. 

Strong evidence for early date of Sumerian penetration into 
Mesopotamia is found in the names of rivers and streams, which 
are not likely to have been introduced after the building of towns 
had begun. Among such names are those of the Euphrates and 
Tigris, of the Khabur and Balikh, as well as probably the names 
of a number of minor tributaries. If any of these names were 
Semitic we should have much more reason to assume that the 
Semites had entered Babylonia before or about the same time as 
the Sumerians. There is, however, no such evidence. Just as in 
most parts of the Old World where we can control our data, in 
anCient Mesopotamia the names of rivers belong to the earliest 
known phase of linguistic occupation. Note especially the follow- 
ing river names: 

Sumerian Buranun- (Euphrates) ) *Burann- ) Akkadian *Pu- 
rantu (with typical feminine ending) ) Purattu ; Hurrian Puranti- 
is derived from an older Akkadian form. Buranun- contains the 
same element, bur , that we have in Habur , and probably means 
‘mighty water-source’ (Delitzsch) or the like . 1 

Sum. Idigna (Tigris) ) Akk. Idiqlat. Idigna was probably de- 
rived from *Id(i)gina, ‘running river’ (Delitzsch ). 2 

Akk. Habur (Arab. Habur ), ‘ source of fertility’, from Sumerian 
lie(n)-bur\ cf. henbur )habburu , ‘flowering stalk’, and Sum. Hubur , 
name of the river of fertility in the underworld {Hubur tor * Habur 
is like dumu for damu , ‘son’). 

Akk. Balih (Arab. Balih ) is the river god Balih (written in the 
same way, both phonetically and logographically, as the name of 
Etana’s son in different copies of the King List ). 3 

Some insist that the lack of clear — or even of any — phonetic 
relationship between many names of early Sumerian cities and the 
Sumerian reading of the logograms with which these names are 
usually expressed proves that the latter are older than the entrance 
into the country of the Sumerians, who gave them logographic 
names, most of which have to do with shrines and temples of the 

1 §iv, 6, 70. Note that not only the names of the two great rivers, but also the 
oldest Akkadian names of countries, Subartu ( ( Sum. Subir) and Elamtu ( ( Sum. 
Elam) have feminine endings attached to the Sumerian base. 

2 §iv, 6, 21. 8 § iv, 16, 80 f. and n. 76. 
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gods . 1 Just to illustrate, there is no obvious connexion between 
the logographic EN.LlL KI and the phonetic Nibru (properly 
*Nibur ) Nippur). But since Enlil ()Ellil) was the chief god of 
the most important cultic centre in central Babylonia, such a 
writing is in no way strange. This entire point of view is very 
much exaggerated. In the first place there is no reason whatever 
to doubt that there has been some phonetic change in really old 
names like those of Uruk (Biblical Erech) which was Unu(jg) in 
late Sumerian. Uruk for Unug is very possibly influenced by the 
ordinary word uru for city. It can also be explained in other ways. 
The name of U r, which is written logographically U Rl .UNU(G) KI 
(which may also be transcribed URU.UNU K1 ), was pronounced 
with final m (Urum or Urirn), which may have been taken as mima- 
tion in Akkadian, leaving only Uru () Ur) as Semitic nominative. 
On the other hand, we cannot explain a name like Larsa(m ), for 
possible *(A)rar-za(m ), from the logographic spelling UTU.- 
UNU(G) KI meaning ‘shrine of the sun-god’. The name of the 
ancient sacred city of Eridu in the extreme south of Babylonia 
was written two ways: (1) URU.DO(G), probably the direct 
source of Eridu , since URU also had the value eri, perhaps in 
one of the dialects; (2) NUN.KI, literally ‘Place of the Prince’, 
Enki or Ae (Ed). 

There are several points to be considered which are usually 
neglected in such sweeping judgements as the supposed non- 
Sumerian origin of most Sumerian place-names. The first point 
is that we must reckon with much shifting of dialects and different 
pronunciations in different periods as well as with the fact that 
the Akkadian forms of later times were taken over from Sumerian 
at various stages and from different dialects of Sumerian. Secondly 
we seldom possess a phonetically written name of an important 
Sumerian city dating from the third millennium b.c., so there is 
often no means of knowing how a unilingual Sumerian actually 
pronounced the name of his native town. A good illustration of the 
sort of thing that happens is found when we compare the many 
different writings of a canal name such as Iturungal with minor 
and even major variations . 2 A third difficulty is caused by the use 
of undoubtedly different names for the same place in different 
circumstances and in different periods, just as we find three 
different names of Memphis in Egypt: 'Ineb-hedj, ‘White Wall’, 

1 The names in question may also have been applied primarily to the fortified 
temple around which a town was built; parallels in Egypt and Palestine are very 
numerous. 

2 §iv, 17, 177- 
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which was the oldest known name of the city; its monumental 
name, MEN-NEFER, Hebrew Moph and Akkadian Mempi\ and 
thirdly its sacred name, belonging primarily to the shrine of 
Ptah, chief god of Memphis: Hekuptah ( hwt-kl-PTH ), whence 
Ugaritic Hekupta ( hkpt ) and Greek Aiguptos. 

Sometimes there can be reasonable doubt as to whether the 
Sumerian or Semitic name is older. It is held by some that 
Bdbili(m ) (Hebrew Babel and Greek Babylon ) was originally 
Sumerian KA.DINGIR.RA ki , ‘Gate of God’, as the name was 
written logographically. In this case the Hurrian and Cossaean 
Pabil or Pabal confirms the antiquity of the Semitic name. In 
another case we have a logographic writing BAD.URUDU.- 
NAGAR KI , pronounced Bad-tibira , ‘Wall of Copper Worker(s)’, 
as we know from early phonetic writings and especially from the 
corrupted Greek name Pantibibla (formerly the name was read 
as Semitic: Dur-gurgurri ). Since Bad-tibira was one of the ante- 
diluvian cities in the Babylonian lists, its Sumerian origin is 
certain . 1 Another name with the same formation is Borsippa, the 
oldest known logogram of which is BAD.SI.(A).AB.BA ki . The 
Akkadian form of the name was Barsip, which is a transparent 
Semitic corruption of the Sumerian form — probably at an early 
period, antedating inscriptional evidence; the name appears on 
the upper Euphrates in early times as Barsip (later Til-Barsip ). 
Still other names, such as Dilbat and Aratta, are obviously 
abbreviations of longer names with cultic meanings. The logo- 
gram UNU is also used for phonetic ab as well as for phonetic 
««(«): witness spellings like Udab or Adab for UD.UNU KI . 

We can also make the Sumerian origin of most Babylonian 
place-names clear by simply comparing their phonetic structure 
with that of common Sumerian words . 2 For example, many ordi- 
nary Sumerian words have suffixed g or k, often identical with 
the genitive ak. Thus with names like §urup(j>)ak, Larak , Aksak , 
we may compare words like hursak ( hursag ), nisak ( nis'ag ), isak (for 
older ensik ), santak and the like. With names ending in r, which 
are particularly common in Sumerian, we may compare agar , 
ingar, amar y engar , ubar, babbar , gisimar, dupsar, and so on. With 
names ending in ir we may compare esir, egir, bap(j>)ir, gigir, 
dingir , tibir, etc. Furthermore, the structure of words is often 
parallel. For instance, Agade , Semitic Akkadu for *Akkade'u , may 
be compared with many equally composite Sumerian words ending 

1 §iv, 16, 70 ff. 

2 § iv, 1, 61 f. Naturally this is antiquated, but the principle remains sound; a 
thorough study would yield very interesting results. 
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in e , for example, unuge , ade , gude. The ending ua , which we find 
in Gudua , Ninua , appears also in indua , narua> and so on. Similarly 
the archaic form of later Assur, which appears in an Assyrian seal 
from the Akkad Dynasty as Artsur , reminds one of the Sumerian 
bansur , etc. With Nibru (undoubtedly a dialectal variant of *Nibur, 
which became normal Nippur in Akkadian), we may compare such 
place-names as Girsu, and such common nouns as ildu , amaru , 
abzu , gestu , etc. In short, there is no reason whatever to derive 
the place-names of early Babylonia from some otherwise unknown 
northern or eastern language — preserved only in a few place-names. 

It has been argued repeatedly that there was a sharp break in 
the cultural continuity of Babylonian life, which must somehow 
be connected with the entrance of the Sumerians. This Sumerian 
invasion is supposed to have taken place in the latter part of the 
fourth millennium, after the end of the ‘Ubaid period proper, or in 
the early third millennium, after the Uruk and even the Jamdat 
Nasr period. 1 Recent archaeological work in Babylonia has proved 
that settlement there went far back to before the ‘ Ubaid period, 
and that there is no real discontinuity of culture after that. 2 The 
fact is that changes in pottery and building styles do not neces- 
sarily mean a change in ethnic identity or language. For example, 
in Greece we now know that Late Helladic pottery was used in 
most of the country by a population that spoke and wrote Greek. 
The following superficially quite different Geometric culture was 
still Greek, and so were the phases of Corinthian pottery and of 
black-figured and red-figured ware which followed in historical 
order from c. 700 to the middle of the fourth century b.c. 

General continuity of physical type is traceable in Mesopotamia 
back to the earliest times for which we so far have evidence. 
Cranial types were all about the same, with a similar mixture of 
dolichocephaly and brachycephaly in all known ages. 

During the century since the discovery of Sumerian no valid 
cognate has been recognized, in spite of indefatigable efforts. 
Possibly the closest in structure among known Eurasian languages 
is Turkish, which possesses a host of suffixes, whereas in Sumerian 
we have a semi-incorporating structure, built up with nominal 
suffixes and with verbal prefixes and infixes, as well as some 
suffixes. It is impossible in a case like this to utilize the few similar 
morphemes or separate words which occur, because we know too 
little of their original meaning and structure. For example, T urkish 
tengri (Ottoman tanri ), ‘god’, has often been quoted as an illustra- 

1 See above, p. 147, n.i. 

2 §iv, 22, 44 ff. The archaeological evidence is set out below, pp. 343 ff. 
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tion of possible relationship between Sumerian and Turkish. In 
Sumerian the word for ‘god’ is dingir , or dim(m)er , or tiher, in 
different dialects. The effort has sometimes been made to connect 
Sumerian with Finno-Ugrian 1 or Hurrian. In both we have a 
proliferation of suffixes with noun and verb, but agglutination or 
semi-incorporation of verbal or morphemic elements does not 
prove kinship. The once accepted hypothesis of genetic relation- 
ship between Finno-Ugrian and Turkish (supposed to belong to 
a single Ural-Altaic family), has now been given up by many 
specialists. 2 As for Hurrian (see below), the fact that we can trace 
it back to about 2400 b.c. in south-western Asia without finding 
any signs of kinship to Sumerian, makes it doubly improbable 
that any common origin will be found. In short, it seems probable 
that Sumerian will prove refractory to any yet known method of 
comparative linguistic analysis. 

Since the first — and still the most important — Hurrian tablet 
was discovered among the Mitanni letters from Amarna published 
in 1889, texts and documents in this language have multiplied. 
We now have written Hurrian material extending over approxi- 
mately a millennium, from the time of Tisari (or Tisatal), king of 
Urkish in the eastern Khabur basin (Akkad Dynasty) 3 to the 
fourteenth-thirteenth century B.c. Our texts come chiefly from 
Bogazkoy, Ugarit and Mari, while Akkadian documents from 
Nuzi, Alalakh and many other sites furnish a vast storehouse of 
Hurrian personal names. 4 Curiously enough, most of these texts 
are literary and scholastic in nature, yielding examples of genres 
as far apart as myths and epics, divinatory tablets and bilingual 
vocabularies (Sumerian and Hurrian). Since the Hurrian texts 
are transcribed into different forms of Mesopotamian cuneiform 
as well as into different scripts, and since they exhibit both dia- 
chronic and synchronic differentiation according to successive 
phases and contemporary dialects, their linguistic interpretation has 
proved to be very difficult; it has best been accomplished by Speiser, 
whose analysis retains most of its valueaftera quarter of a century. 5 

Hurrian was an agglutinative language, with chains of suffixes 
invariably placed after substantives and verbal stems. According 
to Speiser, as many as ten suffixes may be distinguished. 6 This 
situation reminds one of Finno-Ugrian, but there is no evidence 
for an historical connexion. Since word units and complexes are 

1 This view was held by a distinguished Finnish Assyriologist, the late Harri 
Holma, but most of his work was never published. 

2 See above, p. 129, n. 3. 3 §iv, 25. 4 §iv, 13. 

8 §lv, 29. 6 §iv, 29, 69. 
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separated from one another in most Hurrian texts (especially in 
the Mitanni letter, where we find careful spacing, and in the 
Ugaritic texts, where word dividers are used), there is a solid 
basis for morphological and syntactic analysis. 

As we have seen, Hurrian first appears on our geographical 
horizon in the extreme north of Mesopotamia. No Hurrian names 
appear at Nuzi (then called Gasur ) in the twenty-fourth to twenty- 
third centuries b.c., whereas they became dominant there in the 
fifteenth-fourteenth centuries. No Hurrian names are found in 
the Egyptian Execration Texts dealing with Palestine and southern 
Syria in the twentieth-nineteenth centuries, but they became 
common in the fifteenth-fourteenth centuries. Evidently the 
Hurrians accompanied the Indo-Aryans in their advance west- 
ward and southward. It would seem that the Hurrians, who 
tended to be strongly Armenoid in physical type, had long been 
occupying the northern mountain ranges, but details escape us 
completely . 1 

On the other hand there must have been a close cultural 
relationship between the Hurrians and the U rartians who followed 
them in the mountains and plateaux of Armenia Major (east of 
Armenia Minor), where the still later Armenian ethno-geographi- 
cal unit developed . 2 This close relation appears in borrowed names 
of divinities and in similar vocables, which may either be loan- 
words from Hurrian or originally related words. Because of the 
limited extent and specialized character of the Urartian texts, 
which are nearly all royal building or triumphal inscriptions, it is 
difficult to analyse their structure adequately for comparative 
purposes . 3 Yet it may be seen that the language was prevailingly 
suffixal, though no such long chains are yet known as we find in 
the Mitanni letter. It is also clear that there is a penchant for a 
passival concept of the transitive verb, as in Hurrian. According 
to Goetze and most students, Urartian is simply a ‘younger 
Hurrian dialect ’. 4 According to Dyakonov Urartian is, however, 
more archaic than Hurrian in phonology and less archaic in 
morphology . 5 In spite of the resemblances it cannot be denied 
that the personal names are quite different, and that both vocabu- 

1 The physical type is inferred from monuments of the Mitanni region in the 
second millennium, which show the same type as we find on the Hittite monuments, 
as well as from the tendency to replace dolichocephaly by brachycephaly in cemeteries 
of the Middle Bronze Age in Syria and Palestine. 

2 §tv, 2; §111, 13, 187 ff. See above, p. 143. 

3 §iv, 11. 4 §111, 13, 194. 

6 § hi, 24, 41 (in the title given to Dyakonov’s contribution, ‘Hittite’ should be 
‘Hurrite’). 
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lary and syntax diverge widely. The safest view at present seems 
to be that there is kinship, but that it is remote. Nothing can 
obscure the fact that there was a sharp break between the Hurrian 
cultures known from personal names and cultural tradition down 
to the late second millennium, and the Urartian which followed 
almost immediately. 

The last of the languages which we shall discuss is Elamite, 
which has been known since the early nineteenth century as the 
third language of the trilingual Achaemenian royal inscriptions 
of the late sixth to early fourth centuries b.c . 1 Thanks to several 
decades of French excavation at Susa and other sites in Susiana, 
Elamite can be traced back to the early third millennium, when 
it was written in a pictographic script (Proto-Elamite) with 
Sumerian analogies. 2 The pictographic script was followed by an 
apparently unconnected linear script which was partly deciphered 
by Walther Hinz in 1961. 3 In the Akkad period it began to be 
written in Babylonian cuneiform, which gradually developed a 
special syllabary of its own. Meanwhile Elamite continued in use 
as the actual language of Susiana, though it was already filled 
with Old Persian loanwords by the late fifth and early fourth 
centuries b.c . 4 There is no reason to doubt that Elamite continued 
to be spoken as Khozi until the tenth century a.d., if not later. 5 

Elamite was also a suffixing language, though the extent to 
which it can be called ‘agglutinative’ must await the discovery 
and interpretation of letters and literary texts, which generally 
tell us much more about linguistic structure than the formal 
inscriptions and administrative texts on which we largely depend. 
It was certainly agglutinative in the sense that morphemic elements 
are much more loosely ‘bound’ in a chain than would be true of 
inflectional families like Indo-Hittite and Afro-Asian. There was 
also a tendency to treat transitive verbs passively, as in Hurrian 
and Urartian; it must, however, be emphasized that this pheno- 
menon may also be considered as an isogloss rather than as an 
indication of genetic relationship. 

Since there is absolutely no evidence for a migration of Elamite- 
speaking people from the northern mountains, there is a strong 
possibility that Elamite is related through Brahui, still spoken 
in Baluchistan (south-western Pakistan) to the Dravidian tongues 
of southern India, which exhibit a somewhat similar structure. 

1 On the Elamites and their background see particularly C.A.H. i 3 , ch. xxm 
and 11 3 , chh. vii, xxix, xxxii. 

2 C.A.H. i 3 , ch. xxm, sect. iv. 3 §iv, 1 5. 4 §iv, 3, 40 ff. 

6 Arabic Khuzistan means, of course, ‘KhozJ-land’. 
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This frequently suggested connexion has gained plausibility in 
recent years, after the recovery of the Indus Valley civilization 
of Harappa and Mohenjo Daro. Today it is ethno-geographically 
even more plausible, since Harappa ports have been discovered 
some 400 miles west of the mouth of the Indus, at the Iranian 
frontier, 1 while Indian archaeologists have located nearly a hun- 
dred sites between the Rann of Kutch on the Indian frontier 
south-east of Karachi and a site some 1 50 miles north of Bombay. 2 
In other words, the entire coastal area of Indus valley civilization 
was perhaps occupied by Dravidians, who have left their linguistic 
imprint west of the lower Indus valley and within 400 miles of 
the southernmost now known outpost of the Harappa culture in 
question. Among common features are the relatively simple 
suffixing structure in nouns and verbs, which is agglutinative 
rather than inflexional, and a tendency toward passival treatment 
of transitive verbs. It is interesting to note that M. Andronov 
has lately employed glottochronology to estimate the approximate 
time at which Brahui may have separated from its Dravidian 
sisters in India, arriving at a plausible date in the early fourth 
millennium b . c . 3 Needless to say, this is not a precise calculation, 
but it is quite reasonable in the light of our archaeological and 
cuneiform evidence, which fixes the final destruction of the Indus 
valley culture by the Indo-Aryan invaders somewhere between 
c . 1 950 and 1750 b . c . 4 Further research in comparative Dravidian 
linguistics, which seems to be a most likely area for scientific 
exploration, has now become an urgent necessity. 

1 See George F. Dales, ‘Harappan Outposts on the Makran Coast’, Antiq. 36 
(1962), 86 ff. 

2 See S. R. Rao, ‘Excavation at Rangpur and Other Explorations in Gujarat’ in 
Ancient India , nos. 18-19 ( 1 963). 

3 ^ IU > 

4 §S. R. Rao, op. cit., Plate lii, opposite p. 200, places the end of Harappa culture 
proper about 1 500 b.c., with its height about 2000, but the dates are too low even 
for the low Babylonian chronology, and B. B. Lai, Ancient India, nos. 18—19, 
pp. 208 ff., basing himself on radiocarbon datings, now wishes to raise the date of 
the end of Harappa culture in its proper sense ‘ by about a couple of centuries’ (p. 2 1 9), 
‘to c. 1700 B.c.’. See above, p. 144. 
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CHAPTER V 



THE EARLIEST POPULATIONS 
OF MAN IN EUROPE, WESTERN ASIA 
AND NORTHERN AFRICA 

I. AUSTRALOPITHECINES AND 
PITHECANTHRO PINES 

During the course of human evolution, three major phases of 
morphological change can be distinguished (Table 4). These 
divisions belong to the realm of palaeontological convenience 
and are not an actual fact, for hominid development consisted 
of the cumulative effect of micro-evolutionary changes giving rise 
in time and space to a complex mosaic of physical change. These 
changes were dependent upon such factors as mutation, selective 
pressures, size of population, and — more important in man than 
any other creature — upon cultural development such as tool 
making, language formation, and transmission of complex in- 
formation. 

The earliest group of hominids, described now in some detail, 
may be considered together under the general title of Australo- 
pithccines. 1 They may be briefly characterized by a brain capacity 
of about 400—800 c.c. ; dental features showing considerable varia- 
bility, but generally showing closer affinities with the human 
dentition than pongid teeth; a foramen magnum placed more 
forward; a remarkably human pelvis and probably a fairly upright 
posture. Even allowing for marked sexual dimorphism, it is still 
obvious that more than one species demands recognition. There 
is wide agreement that this group represents the beginning of 
human differentiation from a more basic ‘proto-hominid’ stock. 
There is still some debate as to what fossils should and should 
not be regarded as Australopithecines, and clearly palaeontological 
divisions of this kind must include specimens of a ‘marginal’ or 
‘intermediate’ nature. 

The Australopithecines were widespread in Africa and if, as 
some suggest, related forms were present in South-east Asia, they 
could well have occurred in the eastern Mediterranean area at 

1 §i, 3. See Fig. 17. 

[ > 56 ] 
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Homo sapiens 






Gorilla 





Fig. 17. Facial change and endocranial expansion at the three major levels of hominid 
evolution (and in comparison with gorilla). After Weidenreich, §1, 4 (and others). 
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some time. As yet, the only possible evidence of this are hominid 
fragments from Tell ‘Ubaidiya in Palestine near the southern 
shore of Lake Tiberias. Although the tools appear to be of the 
same crude form as at certain African Australopithecine sites, 
there is still some doubt as to the contemporaneity of the human 
skeletal fragments with the deposits, and we must await a more 
detailed report on this site. 

With the emergence of the different varieties of Homo erectus 
(i.e. Pithecanthropus of Java and China, Atlanthropus of North 
Africa, and Chellean Man of East Africa), the second ‘level’ of 
hominid morphology has been reached. The brain capacity of this 
group (being probably 800—1200 c.c.) was beyond the range for 
the Great Apes; there is an absence of sagittal cresting, less pro- 
nounced nuchal crests, and forwardly placed foramen magnum 
(Fig. 1 7). Oral and dental features generally display much closer 
affinities with recent man. From the fragmentary remains of the 
post-cranial skeleton, there is no reason to doubt a fully erect 
posture, and an average height in excess of 5 ft. 

During 1 954-5, Arambourg discovered remains of a parietal 
and three mandibles in a sandpit at Ternifine, in the Department 
of Oran, Algeria. 1 The generalized early tool industry and human 
bones were associated with a typically African fauna, the whole 
assemblage being dated to an early Middle Pleistocene date. 
From the evidence presented by these inadequate human remains, 
especially the teeth, the individuals could have been African repre- 
sentatives of the Homo erectus stock. 

From Europe, there is as yet only one likely fossil representa- 
tive of this group, that of the Mauer mandible. This was found 
in 1 907 in sandy deposits near the village of Mauer, near Heidel- 
berg. Faunal remains at the site demonstrate that this individual 
must have been roughly contemporaneous with some of the other 
specimens of Homo erectus and lived c. 400,000 years ago. Although 
dentally this specimen is very similar to later Neanderthal man, 
in size and robustness of the mandible it compares more favour- 
ably with the Homo erectus group, and particularly the mandibles 
from Ternifine. 

Although in the area under consideration, the Australopithecine 
and Pithecanthropine groups are as yet poorly represented, the 
material available for the later stages of human differentiation is 
more satisfactory. 

1 $1, 1 
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Table 4. The three major morphological levels of hominid 
evolution, together with representative examples 



(Fossils within the area under review are in bold type.) 


Homininea 


Homo sapiens sapiens 

‘Classic* Neander- 
thalers (Tabun, 
Gibraltar, Shanidar, 
Le Mo us tier) 

Jebel Qafzah Sacco pas tore 

Sukhul Ehringsdorf 

Fontechevade Krapina 

(?)Kanjera 

Montmaurin 

Steinheim 

Swanscombe 


Pi thecan thropinea 


Choukoutien 

Temifine (Atlanthropus) 

, Sangiran Chellean Man 

Trinil Heidelberg (Mauer) 

Modjokerto 


Australopithecinea 


Homo habitia 

Telanthropus Zmjanthropua 

Paranthropus 

(?) ‘Ubaidlya Australopithecus 

Plesianthropus (?) Megan til ro pus 



-Tentative assessment of morphological similarity- 
( within , but not between, the three stages) 



II. ‘HOMO SAPIENS’ 

The date of the emergence of Homo sapiens is still a controversial 
matter, mainly because palaeoanthropologists are not agreed on 
the precise morphological criteria that serve to delimit the fossil 
representatives of this human species. Even more uncertain is 
the place of origin of our species. The evidence of the Swans- 
combe and Steinheim cranial remains, if their owners may be 
regarded as being early representatives of Homo sapiens , suggests 
that this emergence may well date back in Western Europe at 
least as far as the Second, or Mindel-Riss Interglacial Age. There 
are as yet in the area under discussion no other finds of human 
remains even tentatively assignable to Homo sapiens which are of 
comparable antiquity. 

The Swanscombe remains, comprising an occipital and two 
parietal bones, are probably those of a young female adult ; they 
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were found in well-stratified deposits forming part of the ioo ft. 
terrace of the Thames river gravels. In direct association with 
the human remains were a Mindel— Riss (or ‘Hoxnian’) Inter- 
glacial fauna, and a Middle Acheulean hand-axe and flake in- 
dustry. Fluorine analysis and other relative dating methods have 
demonstrated that the human and animal bones are of similar 
antiquity . 1 While the chronological position of the Swanscombe 
remains may therefore be considered as being beyond doubt, their 
inclusion within the species Homo sapiens cannot be demonstrated 
as clearly. In general, a dichotomy exists with regard to the taxo- 
nomic status of the Swanscombe remains between those who 
seek to differentiate specifically between Homo neanderthalensis 
and Homo sapiens , and those who consider such a taxonomic 
division to be confusing and superfluous. Thus, those who believe 
in the specific differentiation of Neanderthal man prefer to stress 
the way in which certain features of the Swanscombe remains 
foreshadow later Neanderthaloid characters; those who regard 
the distinction as being genetically invalid prefer to consider the 
Swanscombe remains as foreshadowing the full emergence of 
Homo sapiens in Europe . 2 One practical compromise which has 
been suggested is that this important but fragmentary find should 
be placed in the taxon created for the better-preserved Steinheim 
cranium, i.e. Homo steinheimensis, but that this taxon itself be de- 
moted to subspecific status, i.e. Homo sapiens steinheimensis. (See 
Fig. i 8 .) 

Where there may be said to be virtual unanimity, however, is 
that the Swanscombe cranial remains, mainly by reason of their 
estimated cranial capacity and expanded upper vault area, lie 
outside the known morphological range for Homo erectus {Pithe- 
canthropus'). In particular, this assessment is supported by the 
estimates of height and biparietal breadth of the cranium, and 
the lack of the facial portion of the cranium does not detract 
from it. 

The Steinheim cranium was discovered in a gravel pit at Stein- 
heim an der Murr in Wurttemberg, about 12 miles north of 
Stuttgart. Almost theentire cranium was recovered ; it is probably 
that of an adult female, although the assessment of the sex of 
fossil human remains is notoriously unreliable . 3 The associated 
faunal evidence points to a warm period within the Mindel— Riss 
Interglacial Age. The cranium has been considerably distorted 
by earth pressure, and although allowance has been made for 
this in metrical studies, the cranial length, breadth, height and 
1 §n f 10. 2 §ji, 11. 3 §11, 7. 
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Fig. 1 8. Morphological changes in the human skull during the one and a half million 
years of man’s evolution. (Modified from Le Gros Clark, § i, 2.) 



capacity do not differentiate very convincingly between the Stein- 
heim remains and those of the Java and Pekin forms of Homo 
erectus. Here the resemblance ends, however, as almost all other 
morphological details of the cranium recall Homo sapiens , although 
certain features such as the strongly developed brow ridges would 
appear to presage the Neanderthaloid subspecies. 

One isolated find that may bear some relationship to these 
early representatives of Homo sapiens is that of the occipital bone 
found in a cave near Carotta, Quinzano, in the Verona commune 
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of Italy. Its shape, thickness and dimensions resemble those of 
the Swanscombe occipital. The faunal evidence associated with 
the find, however, indicates a more recent age than that of either 
Swanscombe or Steinheim, i.e. duringthe Riss— Wiirm Interglacial 

Age- 

After the Mindel-Riss Interglacial Age, the skeletal remains 
attributable to Homo sapiens grow more numerous, and their 
geographical distribution widens to include western Asia. Two 
French sites have yielded evidence that may point to a relatively 
greater antiquity, namely Montmaurin, in the Haut-Garonne, and 
Fontechevade, in the Charente. The Montmaurin mandible may 
date back to the Mindel— Riss Interglacial Age, but is more 
probably from the Riss— Wiirm Interglacial Age. A calotte and 
a fragmentary frontal bone found at Fontechevade are associated 
with a Tayacian flake industry and a warm climate fauna, corre- 
sponding to the last, Third, or Riss-Wtirm Interglacial Age. 

The Montmaurin mandible is robustly constructed, exceeding 
in size most known Neanderthal mandibles, and, mainly for this 
reason has been considered to occupy an intermediate position 
between Homo erectus , as represented in Europe by the Mauer 
jaw, and the Neanderthal varieties of Europe, North Africa and 
south-west Asia. 

The Fontechevade remains have been carefully studied by 
H. V. Vallois, and he is unconvinced that there is any mor- 
phological characteristic differentiating them from Homo sapiens. 
The remains of both individuals resemble those of Swanscombe 
in thickness with the exception of the frontal portion. It must be 
emphasized, however, that the larger fragment is badly crushed 
and distorted, and the frontal fragment cannot be considered 
with any certainty to be fully adult. 

It is difficult to place the next finds of fossil man in any pre- 
cise chronological order. They come from Saccopastore (Italy), 
Ehringsdorf and Taubach (Germany), Ganovce and Krapina 
(Czechoslovakia) and Monsempron (France). They all belong 
to the Early Upper Pleistocene, being attributable to the last, 
Third, or Riss— Wiirm Interglacial Age. The people represented 
by the fossil remains from Mount Carmel, according to Zeuner, 
may also have lived through the last Interglacial Age and on into 
the first phase of the Wiirm Glaciation. The possibility that the 
two Mount Carmel populations, i.e. those of Magharat es-Sukhul 
and Magharat et-Tabun, may be separated by a gap of some ten 
thousand years or so cannot however be excluded . 1 

1 
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This group of fossil human finds is customarily, though not 
very satisfactorily, considered to be a fairly homogeneous early 
Neanderthal group exhibiting ‘more generalized’ or ‘less special- 
ized’ morphological features than the chronologically later 
‘classic’ or ‘specialized’ Neanderthals, who are associated, in 
the main, with the first phase of the Wtlrm glaciation and the 
subsequent interstadial. 

The remains of at least eighty-three of these Wurm I Neander- 
thalers, from forty-three sites, have now been recovered. Rela- 
tively few of these finds have been described, however, so that 
there are difficulties in making an adequate survey, or in drawing 
any but tentative conclusions. The main sites are listed in Table 5. 
Sites of minor importance, such as have yielded only isolated 
teeth or bone fragments, have been omitted. 

Table 5. Sites with Neanderthal finds attributable 
to Wiirm I or a later date (see Fig. 1 9) 

Germany Neanderthal (near Diisseldorf) 

Belgium Bay-Bonnet, Engis (near Liege) ; La Naulette, Spy (near Namur) 
France La Chapelle-aux-Saints (Corrize); La Ferrassie, Le Moustier, 
Peyzac, Pech de l’Az£, Sarlat, Regourdou (Dordogne) ; 

Malarnaud, Montseron (Arifege); La Quina (Charente) 

Spain Banolas (Catalonia); Cova Negra de Belus (Valencia); 

Pinar (Granada) 

Gibraltar Forbes Quarry; Devil’s Tower 

Greece Petralona 

Italy Circeo (near Rome) 

U.S.S.R. Kiik-Koba (Crimea); Starosel’e (Crimea); Teshik-Tash 

(Uzbekistan) 

Iraq Shanidar 

Palestine MaghSrat et-Tabun, Magharat es-Sukhul (Mount Carmel); 

MaghSrat ez-Zuttlyah (Galilee); Jebel Qafzah (Nazareth); 
Shukbah (Wadi en-Natuf); Amud Cave (Lake Tiberias) 

Lebanon Ksar Akil (near Beirut) 

Libya Haua Fteah 

The morphological features of the skulls of these later and 
‘classic’ Neanderthals are very distinctive and serve to emphasize 
the homogeneity of the group (Fig. 19). Cranial capacity was large 
by hominid standards, the range for the six best-preserved, and 
possibly male, crania being from 1525 to 1640 c.c., the average 
capacity of female crania being about 200 c.c. less. Thus on the 
basis of this sample the ‘classic’ Neanderthals appear to have had 
a larger endocranial volume than the ‘early’ or ‘less specialized’ 
groups from pre-Wiirm times. The ‘classic’ Neanderthal has a 
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Afalou-bou-Rhummel 





Sukhul V 




Cro-Magnon 





La Chapelle-aux-Saints 



Tabun 



Fig. 19. Examples of hominine skulls from Europe, Western Asia, 
and North Africa. 
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large, broad-based, low-vaulted skull, often characterized by a 
globular or bun-shaped projection in the occipital region. The 
forehead is sloping rather than upright; the facial part of the skull 
projects forward markedly, with a ‘puffed out’ appearance; the 
brow ridges above the orbits are usually salient; the orbital and 
nasal apertures are larger than is normal in modern man. The 
large wide nose of the ‘classic’ Neanderthal may have been an 
adaptation to climatic extremes of cold, but in general the pattern 
of the skull cannot be said to demonstrate further adaptation to 
cold very convincingly. What is now known regarding the post- 
cranial skeleton of Neanderthal man is sufficient to dismiss earlier 
suggestions (mainly based upon faulty skeletal reconstructions) 
of a bent posture and shambling gait, with the head hanging 
forwards from the neck. 

The conundrum concerning the evolutionary fate of the 
Neanderthals continues to exercise the controversialists. 1 If, 
however, the inclusion of this group as a subspecies of Homo 
sapiens is acceptable the evidence of progression from Neander- 
thaloid features to those of contemporary Europiforms that is 
apparent, for example, at Krapina, suggests either a cline of 
morphological features, indicative of successful evolution, or the 
possibility of local hybridization between Neanderthaloid groups 
and groups that, morphologically speaking, might be considered 
as already more advanced. 

In the European area during the period beginning approxi- 
mately in 40,000 b.c. and ending in c. 26,000 b.c. (mid-Wiirm I 
to the end of the Interstadial Phase), significant cultural and bio- 
logical changes occurred. During the course of this period it is 
considered, on a basis of both artefactual and skeletal evidence, that 
there was a replacement of Neanderthal varieties by Upper Palaeo- 
lithic people more nearly resembling modern Europeans. Such new 
peoples may indeed have been represented, somewhat earlier, by 
certain of the remains at Magharat es-Sukhul and Jebel Qafzah. 2 
The apparent abruptness of this replacement, however, has led to 
explanations couched in terms of populational catastrophism, but it 
is more likely that the replacement process was a gradual one, 
and explicable in the ways that have been mentioned above. 

The sites of the finds of skeletal evidence of Upper Palaeolithic 
men are numerous and extend over most countries of western 
and eastern Europe and into western Asia and northern Africa. 
The distribution pattern that is revealed, however, is very similar 
to that of the earlier Neanderthals of Wiirm I. The inference to 
1 §n, 1. 2 §n, 4. 
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be drawn from this is that almost certainly the regions in Europe 
where life was tolerable were geographically much the same 
throughout the successive cold phases of the Wurm glaciation. 
It is only to be expected, too, that some of these individuals are 
occasionally found to exhibit morphological traits reminiscent of 
the preceding Neanderthal population. 

Over 1 60 sites of skeletal finds have been listed, but the remains 
of only about twenty-five Upper Palaeolithic individuals have 
been described in any adequate fashion. The range of distribution 
of these sites is from western Europe (where there is a concentra- 
tion in France), eastwards across Europe as far as Czechoslovakia 
and north-western Hungary. The evidence from western Asia is 
much sparser. It is virtually confined to scanty remains of in- 
habitants of the Hutu Cave, Iran, and of the Natufian inhabitants 
of Mount Carmel. 

These Upper Palaeolithic people were of average height by 
modern standards, the mean stature of males being 5 ft. 8 in., 
and that for females 5 ft. 1 in., these estimates being based upon 
samples of twelve and five individuals respectively. They had 
long, broad, well-fitted skulls of modern European proportions, 
except for a greater facial breadth measured between the cheek- 
bones. Attempts to identify evidence pointing to the differentia- 
tion of the modern races, however, can only be regarded as 
dubious because the samples are small and criteria, other than 
osteological, are lacking. The scanty evidence from Hutu Cave, 
Iran, and from the Natufian inhabitants of Mount Carmel, 1 does 
not offer any valid distinction between western Asian and Euro- 
pean men of the Upper Pleistocene. 

Skeletal evidence from a number of sites in North Africa has 
also been interpreted as indicating that contemporary peoples in 
that area resembled, to some extent, those found in Europe. For 
example, parts of some fifty individuals have been recovered from 
Afalou-bou-Rhummel, near Bougie in Algeria, associated with an 
Ibero-Maurusian (Capsian) culture. 2 Parts of some thirty indi- 
viduals, associated with an Ibero-Maurusian (Oranian) culture, 
have been recovered from Meshta-el-Arbi, 3 near Constantine in 
Algeria. There are only minor differences between the cranial 
and facial structure of these African peoples and that of the Cro- 
Magnon people of Europe. Other sites of importance are Wadi 
Haifa, 4 within the borders of the Sudan, and Taforalt in Morocco. 5 

Through adaptation, selection and hybridization, these men of 

1 §'ii, 6. 2 §11, 12. See Fig. 19. 3 §11, 2 and 3. 

4 §11, 8. 5 §11, 5. 
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the Upper Pleistocene Age were to evolve into the Mesolithic and 
Neolithic villagers and into the various tribes of the Bronze and 
Iron Ages. It is reasonable to assume that such evolutionary change 
did not proceed everywhere throughout the region at the same 
rate, and it is only to be expected that such different rates of evolu- 
tionary change were reflected in slight morphological differences. 

Although the differences between the people of the Mesolithic 
Period and their Upper Pleistocene predecessors are small, two 
morphological trends stand out, viz. towards shorter stature and 
rounder heads. These trends can be seen in Mesolithic remains 
from Muge, Portugal, from Tdviec, Brittany, and also from 
Meshta-el-Arbi in North Africa. They are further substantiated, 
to some extent and in so far as head shape is concerned, by the 
cranial remains from the Ofnet cave in Bavaria. 

The ecological changes initiated during the Mesolithic Period 
continued into the Neolithic Period, which is characterized by 
the adoption of agriculture and animal husbandry. As the glaciers 
continued to shrink northwards into Scandinavia, so the well- 
watered grasslands moved in response, so that areas such as Iran 
and Afghanistan became desiccated, and the fertile Nile valley 
became swampy and inimical to man. One result of these eco- 
logical changes was the migration of peoples, a movement that 
had begun in Mesolithic times but which now received fresh 
impetus from newly learned agricultural techniques. Palestine, 
North Africa and southern Europe were the first areas to feel this 
immigration, Neolithic farmers eventually spreading over most 
of Western Europe and reaching Britain. Such migration came 
from the south and from the east, and these immigrant popula- 
tions were to form the basis from which the present populations 
of Europe are descended. 

Also relevant at this stage of human evolution is a tendency 
towards population units of larger size, a concomitant of a more 
settled way of life, and a progression leading eventually to con- 
centrations of people into towns and cities, e.g. such as in early 
Jericho. One important result of this may have been to change 
the nature of the epidemiology of the peoples of these times. 
Infectious diseases, for example, may have received an impetus 
in these early urban aggregates of peoples, an impetus largely 
absent perhaps in the case of smaller nomadic groups whose way 
of life centred upon hunting and collecting. Such epidemiological 
differentials may have affected the composition of the gene pools 
of these newly-emerging and larger urban populations, if the 
analogy with modern populations is a valid one. 
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By the time when the Neolithic culture was firmly established 
in Europe, the population responsible for its introduction into 
the continent was widely distributed but somewhat heterogeneous 
in so far as this may be gauged from cranial morphology. The 
traits held in common by most of these Neolithic people were 
long heads of medium size, vertical orthognathous facial profiles, 
and noses of narrow or medium width. There are many localized 
exceptions, e.g. the somewhat round-headed Danish Neolithic 
people. No doubt there were pigmentary and other genetically 
determined differences between many of these Neolithic groups, 
but in osteological terms and with only minor exceptions there 
is little gross difference demonstrable between the Sumerians of 
Mesopotamia, the predynastic Egyptians, and the Neolithic in- 
habitants of Switzerland, except perhaps in stature. The Badarian 
series of crania from Upper Egypt is the earliest of any length 
to have been recovered, and demonstrates a variability no less 
than that of many modern populations. They were a small, gracile 
people, with fairly broad noses and protruding jaws, although 
negroid affinities would seem to be contradicted by the hair 
samples that have been preserved. The Badarians were succeeded 
in Upper Egypt by people who are usually grouped together as 
the predynastic Egyptians, and who are well represented by the 
Naqada cranial series. The Naqada people were taller than the 
Badarians, had wider faces and heads, narrower noses and less 
jaw protuberance. The predynastic population of Lower Egypt, 
however, differed from that of Upper Egypt in having broader 
heads, longer faces and narrower noses. The subsequent racial 
history of Egypt was to be that of a gradual replacement of the 
Upper Egyptian type by that of Lower Egypt — a history amply 
documented by the numerous well-preserved series of crania from 
predynastic times and extending to Ptolemaic times. 

Neolithic crania from Europe and western Asia are not nearly 
so numerous. There are fairly small cranial series from Spain and 
Portugal, some of which are claimed to resemble metrically those 
of the predynastic Naqada series from Egypt. This skeletal evi- 
dence appears to confirm suggestions, based upon archaeological 
evidence, that the Iberian peninsula was an entry point for Neo- 
lithic peoples from North Africa — peoples who also moved into 
the upper valley of the Nile in predynastic times. 

Access to Europe through the Mediterranean littoral must 
have been practicable in Italy and Greece, but the osteological 
evidence is scanty. The route from Anatolia over the Bosporus 
into the Balkans is similarly almost devoid of Neolithic human 
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remains. The lack of such evidence does not necessarily preclude 
population movements along this route. North of the Black Sea, 
however, there is skeletal evidence of Neolithic peoples, re- 
sembling those known elsewhere in Europe, from such sites 
as Anau near the eastern shore of the Caspian Sea, and Mariupol 
near the Sea of Azov. In the Late Neolithic cemeteries of Kiev 
a taller, more narrow-headed and high-vaulted population is 
found, and is claimed to resemble metrically the earliest Sumerian 
skulls from Al-‘Ubaid. 

The Neolithic agriculturalists of the Danube shores, although 
scantily represented by skeletal remains, are essentially the same 
kind of people as are exemplified by the Neolithic human remains 
from Spain and the U.S.S.R. 

In Britain, the remains of Megalithic or Long Barrow peoples 
represent the periphery of the Neolithic population expansion. 
They were larger in body, stature and skull dimensions than most 
other Neolithic people, and their morphological homogeneity may 
be accounted for by a persistent genetic isolation following their 
arrival in Britain by sea. 

There is a resemblance, however, between these British Long 
Barrow people and certain of the French Neolithic people, for 
example, those represented by the remains from the corridor 
tomb of Vaudancourt, Oise. 

In France too, and in Belgium, there is scattered evidence of 
an intrusive group of broad-headed Neolithic people, and yet 
another broad-headed group, but with possibly Mongoloid traits 
suggestive of an Asian origin, appears amongst the Neolithic 
populations of Scandinavia. 

The coming of the Metal Age with the introduction of Bronze 
into the area under discussion was only gradually effected, and 
the cultural stage called the Bronze Age varied in duration from 
place to place. The interval between stone and iron extended over 
fifteen hundred years in Mesopotamia and Egypt, but rarely ex- 
ceeded a few hundred years in Europe, except in some peripheral 
regions like Britain. Within this culturally defined span of time, 
however, there were to be shifts of population comparable in 
extent with those of the preceding Neolithic period. 

One of the best-known groups involved in these shifts is that 
of the Bell Beaker people who arrived in Britain from northern 
Europe and who buried at least some of their dead in round 
barrows that are clearly distinguishable from the long barrows 
of the earlier Megalithic peoples of these islands. The skulls of 
these Beaker people are large, and high vaulted, although variable 
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in shape, being both long and broad headed. It is not yet known, 
however, whether this variability is the result of hybridization 
with indigenous Neolithic peoples in Britain or of hybridization 
on the continent before immigration into Britain. The Beaker 
people chose to occupy the same areas as the Long Barrow people, 
and, as is only to be expected, evidence of some degree of hybridi- 
zation is forthcoming. 

In western Asia, there is skeletal evidence from Ali§ar Hiiyuk 
and Hisarlik, in Asia Minor. This points again to a broad-headed 
element in the population, presumably having come from farther 
east. A similar intrusion is noted in the Bronze Age remains from 
Cyprus. Skulls found in Crete, and attributable to the Bronze 
Age Minoan periods, may be indicative of some degree of genetic 
isolation-from the hybridization going on elsewhere in the Medi- 
terranean region. Such hybridization is apparent in crania re- 
covered in Greece, Italy, Sicily, and Sardinia. 

The distinctive group of mankind which is seen for the first 
time in any number during the Bronze Age, was a tall, round- 
headed people with a prominent vertical profile to the back of 
the head — a flattened occiput. They had salient narrow noses, 
and triangular-shaped faces. This was the group that was to 
become a recognizable element of subsequent populations of 
Europe, and it first appeared about 2000 b . c . in Asia Minor, 
Palestine and Cyprus, spreading through Central Europe to 
Spain and across the North Sea to England and Scotland. 

By the close of the Bronze Age, the racial history of Europe, 
western Asia and northern Africa may thus be said to have con- 
sisted of the gradual infiltration into an initial stratum of long- 
headed Mediterranean peoples, widespread in distribution in Late 
Neolithic times, of round-headed varieties of man. The custom 
of cremation in the late Bronze Age cultures impedes the study 
of the subsequent population history until the beginning of the 
Iron Age, two or three hundred years later on. 

It has been suggested that the genesis of the Iron Age accom- 
panied the fall of the Hittite Empire at the beginning of the 
twelfth century b . c . With the downfall of the Hittites came 
the dispersion of their technological knowledge of iron-working, 
first to Palestine, and then through Anatolia, or Syria, to Greece 
and eventually to western Europe. 

In the early stages of the Iron Age, burials were still of the 
ashes of the dead, often in urns that have given their name to the 
so-called Urnfields people and their culture; they first appeared 
in the Late Bronze Age. Whilst very little can be reconstructed 
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that illuminates the physical characteristics of this cremated popu- 
lation, its geographical distribution is well documented and ex- 
tended across Europe into France and Spain. 

It was not until the Hallstatt phase of the Iron Age — a phase 
named after an extensive Austrian burial ground — that the custom 
of cremation was replaced by normal interment, about 700 b.c. 
The people buried at Hallstatt were of moderate stature and long 
headed. Many similar crania dated to this period have been re- 
covered in Germany, Czechoslovakia and Switzerland. Cranial 
evidence of the Celtic peoples also found in Central Europe at 
this time is much scantier, but is characteristically of a round- 
headed people. More sizeable Celtic samples have been recovered 
from France and Britain but it is difficult to find any truly homo- 
geneous group. This is only to be expected in a period of con- 
siderable population movement and consequent gene flow and 
exchange. In general, the cranial evidence from Britain and 
France indicates a moderately round-headed population, with 
sloping foreheads, long faces and prominent noses. It should 
be emphasized, however, that almost any Celtic sample selected 
for examination will show a proportion of aberrant individuals, 
representing survivals of older populations, accretions of emerging 
populations other than Celtic ones, and hybridization. 

The tendency towards round-headedness, or brachycephaly, 
becomes more and more prominent through the Iron Age in 
Europe and cannot be explained away entirely by reference to 
round-headed immigrants from the east. Whilst the mechanism 
involved must have been adaptation and genetic selection, the 
advantage conferred by this particular cranial trend is still obscure. 
There is no increase, for example, in brain size. By the advent 
of modern times, most of the peoples of France, Switzerland, 
Southern Germany and Austria, the Balkans, and that part of 
western Asia lying near the Mediterranean had become round- 
headed. This tendency was not apparent, however, in the peoples 
of northern Europe, the Mediterranean littoral, and most of 
western Asia. 

In view of the increasing size of the Iron Age populations in 
the area under present discussion, and the inherent uncertainty 
attaching to estimates of similarity based upon small cranial 
samples and upon a few recorded metrical traits, it is of little 
utility to look for precise genetical affinities between many of 
these peoples. There was little standardization of metrical tech- 
niques in many early inquiries, and comparative studies based 
upon their results are, in many cases, of doubtful utility. Until 
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an up-to-date and comprehensive review of this accumulation of 
skeletal material has been undertaken, it is probably wiser to limit 
estimates of affinities to the inferences that are possible from the 
abundant archaeological and linguistic evidence which is available 
for study, and wiser to restrict comparative studies of cranial 
samples and of post-cranial bones to the elucidation of empirical 
problems. 
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CHRONOLOGY 

I. EGYPT— TO END OF TWENTIETH DYNASTY 

The most significant advance made in the study of ancient 
Egyptian chronology in recent years is the repudiation by 
Neugebauer and others of an astronomical origin for the Egyp- 
tian civil calendar 1 and, as a corollary, the elimination of the so- 
called Sothic Cycle 2 as a factor in dating the earliest periods of 
Egyptian history. It is thus unnecessary to associate the inaugura- 
tion of the calendar, and all that is implied therein, with the 
beginning of such a cycle in 4241 b.c .; 3 the beginning of Egyp- 
tian history may now be lowered to about the end of the fourth 
millennium b.c., a date which agrees far better with the body of 
historical and chronological evidence available than do the much 
higher figures once favoured by some leading scholars. 4 It does 
not, however, entitle us to disregard this evidence and arbi- 
trarily telescope the earlier periods of Egyptian history to allow 
for synchronisms with the admittedly fluid chronologies of neigh- 
bouring lands or merely to gratify an intuitive feeling that such 
eras as the Early Dynastic Period and the Old Kingdom ‘ could not ’ 
have been as long as our ancient sources indicate that they were. 5 

For the fixing in time of the Egyptian Middle Kingdom and 
the periods preceding it the key date is the seventh year of the 

1 23; J.N.E.S. 1, 396-403; §1, 37; Scharff and Moortgat, Agypten und 
Vorderasicn im Altertum, 30-1 ; §1, 25, 51 ff. 

2 The interval of approximately 1460 years between coincidences of the 
heliacal rising of the bright star Sothis (our Sirius) and the beginning of the 365-day 
Egyptian civil year. See§i, 19, 17-31 ; §1,4, vol. 2, 10-3 5; §1,2 5, 32 ff., 5 iff.;§i, 26 

3 Eduard Meyer’s ‘erste sichere Datum der Weltgeschichte’ (§1, 19, 38—41, 45). 
According to Censorinus (21, 10) a coincidence of the type described in the pre- 
ceding footnote occurred in the second year of Antoninus Pius, a.d. 139—40. The 
beginnings of the three preceding Sothic cycles fell, accordingly, in 1321-1 317 b.c., 
2781—2773 b.c., and 4231 (not 4241) b.c. Since the civil calendar was evidently in 
use before 2781 b.c. Meyer concluded that it must have been introduced at the 
start of the preceding Sothic cycle, a date far back in Egyptian prehistory. 

4 3400 b.c. (Breasted, A History of Egypt [ed. 2, 1927], 14, 597); 350o(?) b.c. 
(Hall, C.A.H . 1 vol. 1 [ed. 2], 173, 656, 661); 4056 (±175-265 years) b.c. (Bor- 
chardt in § 1 , 4, vol. 2, 1 1 7) ; 5 546 b.c. (Petrie, A History of Egypt, 1 [ed. 1 1 , 1 924], 
7, 10). 

6 Cf. §1, 16, 82 n. 1 ; §i, 44, 103; Scharff and Moortgat, op. cit. 37. 
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